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New Departure air- 

craft applications 

range from turbo-props 

to tiny pointer pivots no 
larger than the head of a pin. 


Moving parts of sensitive instruments call for the 
extremely accurate, low friction support that only 
ball bearings can provide. And, whether it’s a low 
torque or high speed application, New Departures 
meet the most exacting specifications! 

Ball bearing production at New Departure is the 
epitome of precision. Balls for many instrument bear- 
ings are ground to within 10-millionths of an inch 
variation in diameter,and sphericity within 5-millionths! 
nstrument bearings are assembled, inspected and 
packed under surgical standards of cleanliness. 


Through its resources of research . . . its engineering 
excellence . . . its precision production . . . New 
parture is the recognized leader in the industry. 
€ep your eye on the BALL to be sure of your BEARINGS! 
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Ball Bearings Are Basic 


In Sensitive Instrumentation 
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SAVE THIS MUCH SPACE... 


Square- or Curve- 
Formed Fibre Wedges — 


The hollow “U” shape does it—you can put 
more windings in the space formerly filled by solid- 
type motor slot wedges. And motor efficiency is 
further increased because “U” shaped Inmanco 
formed fibre wedges permit windings to be closer 
to the top of the slot where the field is strongest. 


Light weight and springiness mean Inmanco 
wedges handle easily and cling permanently to slot 
walls. Made of tough, vulcanized fibre by a special 
process, Inmanco formed fibre wedges resist loss of 
shape or spreading of ends due to moisture. That’s 
why they slide into place smoothly and easily. For 
fastest assembly, get them pre-cut to your exact 
slot length, or use them in standard 36-inch lengths 
for speedy “slip in-snap off” assembly. 


Two styles and dozens of standard and special 
sizes meet practically all wedging requirements. 
For exact conformance in round-top motor slots, 
use the curve-formed style. Order the square- 
formed style for tight, snug fits against all three pits oe 
sides of rectangular slots to avoid the danger of atone. se 15 both equines 


oe vo formed style (for slots with. 
wedges twisting out of position. rectangular top) and curve- 


Get complete literature and samples of “U” _ formed style (for slots with 
shaped Inmanco square-formed or curve-formed | round tops). 
fibre wedges—call or write Insulation Manufac- 
turers Corporation, 565 West Washington Boule- 
vard, Chicago 6, Illinois, now. 


CHICAGO, Ill. PEORIA 5, ILL. 


, Complete-Reading Elec. Co., Inc. INMANCO PRODUCTS ARE MANUFACTURED EXCLUSIVELY BY Insulation Manufacturers Corp. 
Insulation Manufacturers Corp. 


W. C. Johnson 
ceva, on INSULATION Tsun 2, PM 
insulation Manufacturers Corp. Z 


Insulation Manufacturers Corp. 
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Insulation Manufacturers Corp. ere 


Electrical Specialty Co. Y SACRAMENTO, CALIF. 


Western Fiberglas Supply, Ltd. 
DETROIT, MICH. 
ore en ey ee Cae SAN FRANCISCO, CALIF. 


FRESNO, CALIF. FORMED FIBRE WEDGES Electrical Specialty Co. 
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Ball Bearing Greases for Motors at Extreme Temperatures 
F. J. Oliver correlates results of military research with independent investiga- 
tions pointing to developments important in industrial service; sodium- 
calcium base with high-viscosity oil gives longer lift. 

Electronic Winder Drives Seri eee 
F. E. McLane presents an analysis of feedback control methods and circuits 
for constant tension or constant speed. 

Transistors and Transistor Circuits—II 


Concluding article covers methods of supplying bias; circuits for trigger 
service, sine-wave generators, oscillators, photodiodes. 


Today’s Design—Centralized Cycle Control 
E. B. Sutherland tells the development story behind this molding press 
program control system with standardized plug-in units. 

Research Progress in Dielectrics—1952 
A. E. Javitz reports discussion at 1952 Conference on causes and mechanism 
of destruction and deterioration of dielectrics. 

Starters for Squirrel-Cage Induction Motors 
R. C. May reviews basic principles underlying operation and application 


of both manual and magnetic motor starters. 


NEMA Projects Reduction in Integral-hp Motor Sizes 


Drastic revisions effective beginning January 1954—a staff report. 


Progress Reported in International Standards 


IEC awaiting action here on horsepower assignments to frame sizes; new 
classes of insulation for elevated temperatures. 


NEMA Elects Officers; Honors Veterans 


Design Trends 


Short articles on a variety of subjects including: electronic protection for 
looms, grounding shielded cable, ultrasonic soldering equipment, styrene 
embedments, ceramic-fiber insulating paper, superimposed motor brake 
winding, infinite heat control, epoxy casting resins, electronic humidity 
control, and many other subjects. 


Research Horizons—Synthetic rubber-epoxy compounds; cadmium- 
sulfide rectifiers; classification of dielectric materials; “on-the-job” 
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Cadmium-Sulfide 
Rectifiers 


Point-contact crystal rectifiers made from cadmium 
sulfide are a distinct possibility according to investiga- 
tion conducted by the General Electric X-Ray Corp.. 
and reported on by Gene Strull, Northwestern Uni- 
versity, at the recent National Electronics Conference 
at Chicago. The crystals used in this research were pri- 
marily intended for X-radiation detectors. Tests made 
on such crystals in their commercial mounting established 
the fact that the crystals could rectify. 

Experimental results indicate that crystal orientation 
or added impurities do not affect the ability of the 
cadmium sulfide crystal to rectify. Photoelectric effects 
are also exhibited. Current at any given voltage can be 
varied by changing the level of incident illumination. 
Voltage tests indicate that the cadmium-sulfide rectifiers 
can be made to operate from about 0.1 to 40 volts, with 
7 volts about the optimum value. Resistance of a typical 
crystal is about 100,000 ohms with 6 volts applied in 
the forward direction and an illumination level of 30 
lumens per sq ft. 


Other experimental conclusions: A low-resistance 
rectifier may be obtained in a metal plate coated 
with cadmium sulfide . . . With proper point place- 
ment a cadmium-sulfide transistor can be produced. 


Oo 


How Soon the Magnetically 
Recorded Video Image? 


Magnetic recording techniques are undergoing in- 
tensive investigation as a basis for television receiver 
design. Some inkling of this work has already been 
indicated (EM 12-51/10) but the work is progressing 
in several directions and prototypes have already been 
built. How soon may we expect practical operation? One 
guess: Well within 5 years. 
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Measurement of Decay 
in Vibrating Systems 


The time of decay in mechanical and electrical vi- 
brating systems (the oscillatory energy lost owing to 
the natural damping properties of the device in motion) 
can be measured by the means of an electronic instru- 
ment developed by R. D. Laughlin, Solid State Physics 


6 


HORIZONS 


Laboratory of the National Bureau of Standards. The 
instrument can measure decay time in a wide range of. 
applications from 5 sec to 5 millisec with an accuracy: 
of 1% per cent. . . . The specific purpose for which the | 
instrument was designed was to study the internal losses ™ 
in quartz as a function of temperature and relaxation eft ™ 
fects in alkali halide and other crystals. In studying | 
mechanically vibrating systems an_ electromechanical | 
transducer is attached to the device. 


Oo 


Watch for some brand-new developments in mag- 
net wire to be announced during 1953. . . . These 
will not necessarily reflect the use of new materials 
but rather improved composite structures that utilize 
the best characteristics of conductors and insulation 
materials. 

O 
Classification of 
Dielectric Materials 


Under the triple stimulus of new materials, design 7 
principles and performance parameters a considerable 
amount of international activity is underway dealing 
with revisions and improvements in classifications of 
dielectric materials. As noted in the article beginning 
on page 109 of this issue, “Research Progress in Dielec- 
trics—1952,” this subject was highlighted at the recent 
Conference on Electrical Insulation. It again appears on 
the program of a symposium on the selection and use of 
dielectric materials sponsored by the British Institution 
of Electrical Engineers, March 16-18, 1953, at London, 
England. 

Much pressure has been experienced from European 
sources advocating higher temperature ratings for the 
various standard classes of insulation. Also advocated are 
new classes, such as a class between the existing Class A 
and Class B to provide for materials usable in the hot J 
spot range of 105 C to 120 C. An intermediate grade 7 
between Class B and Class H has also been recommended. 

The European position on these temperature ratings 
reflects a general tendency to work materials “harder 
than we do in this country. to get the most of them. 
There is some relation, too. to the general European 
need for conserving materials. for the maximum economy 
in design, leading to compactness and smaller sizes of 
rotating and static machinery. (See page 122 for story 
on motor frame sizes.) 
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How far will the USA standard groups go along with 
the various European recommendations as filed with the 
International Electrotechnical Commission? More will 
be known after the Winter Meeting of the AIEE in New 
York next month. Two things appear fairly certain: 
(1) Functional definitions based on use of the material. 
and including test procedures, may be added to the exist- 
ing definitions that are now based on composition of 
materials only; (2) Class H will most likely be hiked to 
call for 200 C hotspot temperature. 
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“On-the-Job” Isotopes 
in Industrial Fields 


Much has been published in past two or three years 
regarding the industrial and research use of radio-active 
isotopes. Just which of the isotopes in such common use 
today may have some relation to product-design labo- 
ratory and production-testing techniques? Here is a 
checklist condensed from the recent issue of “Canadian 
Isotopes,” a monthly newsletter of Isotope Products 
Limited, Oakville, Ontario: 


Useful 
Isotope Half Life radiation Selected uses 
Cobalt 60 5.3 yrs Penetrating Radiography of 
gamma thick materials 
Iridium 192 70 days Low-energy General-purpose 
gamma industrial radio- 
graphy; used in 
corrosion gage 
Radium 1660 vrs Mixed-energy Little used now 
gamma for radiography: 
still used for 
luminous paint and 
static elimination 
Sodium 24 14.8 hr Very penetrat- Radiography of 
ing gamma very thick materials 
Strontium 90 25 yrs High-energy Heavy-sheet thick- 
beta ‘ 


ness gages 
Thallium 204 2.7 yrs Medium-energy Thin-sheet thick- 


beta ness gages 
oO 


Improved Electrochemical 
Recording Paper at NRL 


An electrolytic electrochemical recorder paper de- 
veloped by the Naval Research Laboratory features a 
combination of improved characteristics that may he 
used in existing recorders and in new designs. 

Specifically, the new type of paper is said to provide 
high sensitivity, wide dynamic range, and fine recording 
definition. Additional good characteristics include good 
wet strength and stability under temperature aging and 
shelf life. The new paper, designated as ECR, uses ben- 
zidine as the marking agent. This provides a bluemarking 
of high optical contrast with the light buff background 
of the paper. (The moving stylus acts as an anode and 
a metal roll or helix that supports the paper as a cathode. 
Signal currents cause an electrochemical reaction in the 
paper. The reaction produces markings that vary in in- 
tensity with the applied current.) 
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The dynamic range with respect to definition is 26 db 
(voltage ratio) at a stylus speed of 2.95 in. per ser, 
Stability tests have been generally satisfactory. No 
fading tendency has been noted in the recorded marks 
under conditions so far investigated. The conditions have 
included ordinary handling, also storage in atmospheres 
of 100 per cent RH and 85 F. Certain specified operat. 


ing precautions. however. are necessary. 


0 
How Flexible is the 
Automatic Factory? 


With the increasing degree of automaticity that is in- 
herent in the “automatic factory” concept, there comes 
also the increasing risk of inflexibility, according to some 
students of the subject. The optimum benefits of an auto- 
matic factory system would be realized probably from 
a closely confined product program. Changes or modifi- 
cations may be difficult or costly to accommodate. And 
any built-in provisions for accepting such changes or 
modifications might impose excessive complexities. And 
what happens when the product for which an automatic 
factory is designed becomes obsolete through some com- 
bination of technological, economic and social forces? 

There’s still another aspect of the automatic factory 
that engages discussion: Would increasing automaticity 
decrease the need for the application of human-engineer- 
ing factors in the design of machine tools, instruments 
and associated controls? The answer is, No! The num- 
ber of men needed to operate an automatic factory would 
of course be at a minimum compared to a conventional 
factory, but the burden and intensity of psychological 
and physiological demands on each operator would be 
immeasurably greater per operator. The total problem of 
human engineering would therefore show no diminution: 
if anything it may be even greater. 


0 
Rigid PVC 
Use Expands 

Application research in rigid polyvinyl chloride con- 

tinues at an accelerating pace both with domestic mate- 
rials (EM 8-51/113) and materials imported from Euv- 
rope. So far, the widest applications have been outside 
the field of electrically operated products, such as large 
piping, heat exchange tubing, ducts and so on: but the 
paramount properties of resistance to chemicals and cor- 
rosion plus the excellent structural strength should en- 
courage the design engineer to evaluate rigid PVC for 
possible structural or mechanical parts in original equip: 
ment. A recent exhibit included, for example. a large 
industrial fan made of the French Lucoflex rigid PVC 
material. 
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Research and Design Functions 
in a Balanced Expanded Economy 


The next 10 years would have to show a 45-per cent 
increase in industrial productivity if we are to maintain 
a balanced expanding economy. This goal can be achieved. 
according to Frank R. Benedict, assistant engineering 
manager, Industrial Products Divisions of Westinghouse, 
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Selected stock. Always free 
from defects and surface 
blemishes. 


Moisture and fungus proof 
coatings, varnish or lacquer 
smoothly applied. No wrinkles 
or unsightly heavy deposits. 


CI.C. standard terminals. Types 
for all applications. Silver- 
plated, cadmium plated, elec- 
tro tinned, hot tinned or gold 
ploted as required. 


Precisely located, clearly 
defined imprinting: rubber 
stamped, silk-screened, en- 
graved or hot stamped. 


Riveting or staking of ter- 
minals, brackets and other com- 
ponents accomplished without 
radial cracks or splitting of 
rivet shanks, and without dam- 
aging the finish. 


Cleanly cut or punched edges 
and holes. No signs of delami- 
nation. 


Little details on terminal boards 
...make the big difference in quality 


C.T.C. is constantly supplying 
special terminal boards to the top 
names in electronics. These boards 
are built to strict government speci- 
fications, are fabricated of certified 
materials to fit the job. Among the 
specifications involved are: MIL-P- 
3115A, MIL-P-15037, MIL-P-15035, 
MIL-P-15047, MIL-P-997A. 


Our Custom Engineering Service 
is well-equipped to fill these specifi- 
cations for you. We are thoroughly 
familiar with the JAN and MIL- 
approved materials and finishes in 
accepted usage by government agen- 
cies and the armed forces. This, 
combined with assembly know-how 
ee over many years of sup- 

Plying electronic components and 
equipment to the government, en- 
ables us to meet your needs for 
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quality above and beyond the basic 
government standards. 

Boards can be made of cloth, 
paper, nylon or glass laminates 
(phenolic, melamine or silicone 
resin), and can be lacquered or var- 
nished to specifications: JAN-C-173, 
MIL-V-173 and JAN-T-152. Letter- 
ing and numbering is done by rubber 
stamping, silk screening, hot stamp- 


oe 


custom or standard... 


the guaranteed components 


ing, engraving. Inks used in rubber 
stamping contain anti-fungus and 
fluorescent additives. 


For complete information write: 
Cambridge Thermionic Corporation, 
453 Concord Avenue, Cambridge 38, 
Mass. West Coast manufacturers, 
contact: E. V. Roberts, 5014 Venice 
Blvd., Los Angeles, or 988 Market 
St., San Francisco, Cal. 4 
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in his AIEE paper “Progress Through Research,” by a 
more intensive application of “new technological develop- 
ment” throughout all industry. Several important problems 
will have to be solved to achieve the desired results. Two 
of the problems discussed by Mr. Benedict specifically re- 
late to research, design, and production coordination. 
1. Production and engineering must provide complete 
“design reconciliation.” Product development must co- 
ordinate with development of production facilities and 
tools to manufacture the product. This may often require 


full-scale pilot plants to prove the design as suitable for 
economical manufacture. Full-scale production runs ol. 
lowed by suitable evaluation will be the least that will 
be acceptable. 

2. Research, development and engineering personnel 
must be assigned to incorporate new technological devel. 
opment into the product or production process. In essence. 
ail new developments should be constantly investigated, 
evaluated, and, if suitable, integrated into the product, 
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Synthetic Rubber-Epoxy Elastomeric Compounds 


ry. WO relatively new products in the 

polymeric field can be copolymer- 
ized by a simple process of addition to 
yield products covering a wide range 
of resin to rubber-like properties. One 
of the basic reactants is found in the 
class of polysultide rubbers known as 
Thiokol* developed at the Thiokol 
Laboratories in 1943. (1) The other 
products used in our studies are the 
followmg epoxy resins: Bakelite’s Resin 
No. 18794, Ciba Company’s Araldite 
CN 502 and CN 503, and Shell Chem- 
ical’s Epon 1062 and RN 48. 

The Thiokols are available in three 
types (two in commercial and one in 
pilot-plant stage). They vary in molec- 
ular weight, viscosity and reactivity, 
but basically all three have the same 
structure. The low-viscosity types 
(LP-3, 13 poises and ZL109, 4 poises) 
have been found the most suitable for 
these studies. 


When the epoxy resins are polymer- 
ized alone, the product is very hard 
though resin. Polymerized polysulfide 
liquid polymers are soft resilient rub- 
bers. By varying the proportion of the 
two types of polymers products covering 
the entire range between the two ex- 
tremes can be obtained. 


In considering the products of these 
reactions, the primary interest is the 
development of new polymeric rubbers 
and resins. As the proportion of epoxy 
resin to polysulfide liquid polymer is 
varied, the resultant polymers have 
some advantages over either the con- 
verted epoxy resin or the converted 
polysulfide liquid polymer. 

Increasing thé concentration of the 
polysulfide liquid polymer makes the 
copolymer more flexible and resilient, 
faster converting, lower in shrinkage 
and usually lower in initial viscosity. 
Increasing concentration of epoxy resin 
makes the copolymer better in electrical 
properties, tougher and more resistant 
to deterioration at elevated temperatures. 

Copolymers (see table) covering the 
proportions of 4, 4, 4%, and % poly- 
sulfide liquid polymer to epoxy resin 


* Registered U.S. Patent Office. 


J. S. Jorezak, Thiokol Corporation 


will serve to typify the properties which 
can be obtained. 

Chemical properties have not been 
completely examined. Tests run in oils, 
aviation gasoline and jet fuel have been 
completed and the copolymers found to 
be very resistant to attack. There are 
no known solvents for the converted 
resins. When the compounds are used in 
electrical applications, the most im- 
portant chemical effects are those caused 
by exposure to water or high relative 
humidity conditions. Variation in struc- 
ture of the resin will Lave a marked 
effect on sensitivity to water. One in- 
teresting compound marketed by Nureco 
Incorporated, Cranston, R. I., and iden- 
tified as GR101 has been immersed in 
boiling water for over 800 hr with but 
slight volume and weight change. A 
similar compound has been used as a 
coating for copper wire kept at 45-volt 
potential and exposed to 95 RH for 
150 days at 90 F with no corrosive effect 
or loss in electrical properties. Several 
of the compounds developed have been 
accepted by major companies in the 
electrical field. Many more are now 
in the development stage in electrical 
applications. (See page 125, this issue.) 

Typical advantages of these composi- 
tions follow: In sealing electrical wiring 
the compounds have low shrinkage and 
are noncorrosive. For potting electrical 
assemblies, the compounds will convert 
at room temperature with low exo- 
thermic maximum temperatures. For use 
in adhesive formulations or to maintain 
adhesion during potting, compounds 


Polysulfide 


can be supplied at low viscosity to pro- 
vide good wetting properties. For coat- 
ing and dipping, low viscosities can be 
obtained to get impregnation. Also flex- 
ible, rubber-like coatings can be pre- 
pared. Compounds with good electrical 
properties can be applied as 100 per 
cent solids and will perform satisfac- 
torily over a wide service temperature 
range of —60 F to +300 F. 

In a survey of embedment resins pub- 
lished in ELECTRICAL MANUFACTURING, 
(2) data appeared covering the prop- 
erties of polyester, styrene, epoxy and 
polyurethane resins. To date no single 
resin has all the desired properties. 
It is believed the copolymers made from 
epoxy resins and _ polysulfide liquid 
polymers will answer some of the 
present needs. It is too early to make 
extensive claims for these products, but 
the development has been very  suc- 
cessful in the first trials. Most of the 
study in the Thiokol laboratory has 
been limited to acquiring basic informa- 
tion. Expansion of field development is 
scheduled for the immediate future. 
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|Epoxy 


LP-3 Copolymer physical properties | Resin 





Elongation, per cent 200 
Hardness (Shore A) | 35 


Volume skrinkage, 
per cent 





Dielectric constant 
at 10° cps 


Volume resistivity 
megohms/cm 


3/1 2/1 
100 50 


) in | 1/2 
30 | 10 
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Be sure you are acquainted with the 


physical properties and fabricating characteristics 
of grades available to you 


@ Successful fabrication of Stainless 
Steels calls for a thorough knowledge 
of the physical properties and fabri- 
cating characteristics of each grade 
that is available to you. Since these 


| properties and characteristics differ 


from those of plain carbon steel, 
modified working procedures are 
often required. 

The complete line of U-S°S Stain- 


grades, but for the most part you 
will be working with straight-chro- 
mium Stainless Steels. 

If your experience has been con- 
centrated on the nickel-bearing 
grades, it is essential that you know 
the respects in which straight-chro- 
mium Stainless Steels differ. Fabri- 
cators who have used these straight- 
chromium grades as alternates to 


nickel-bearing Stainless Steels report 
no difficulty in handling them when 
proper methods are used. 

No matter what grades of Stain- 
less Steel you are called on to work 
with, detailed knowledge of the 
physical properties and fabricating 
characteristics is a must for satisfac- 
tory performance and economical 
handling. 






































less Steels covers a wide range of 
chemical compositions. However, 
these grades fall into two general 
classifications — the chromium- 
nickel Stainless Steels and the 
straight-chromium grades. 

At the present time, nickel-bear- 
ing grades are restricted in their use 
by government order. For certain 
essential applications you are per- 
mitted to use these nickel-bearing 


Detailed information in this FREE book 


You’ll find a wealth of information on all grades 
of U-S’S Stainless Steel in our book ‘‘Fabrica- 
tion of U-'S’S Stainless and Heat Resisting 
Steels.”’ If you’d like a copy, write to United 
States Steel Company, Room 2806-T, 525 Wil- 
liam Penn Place, Pittsburgh 30, Pa. 

In addition, our representatives will be glad 
to assist you in selecting steels and fabricating 
methods where unusual conditions must be ' 
met. Feel free to ask for this help. 
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Type 430 Stainless successfully replaced nickel-bearing 
grade in this food serving equipment 


Duke Manufacturing Company, St. Louis, 

= : Mo.—manufacturer of food serving equip- 

ni ment—has been using Type 430 Stainless 

| Steel as an alternate material for many 

months now. In every case, the same 

gage was used in Type 430 that had 

been used in nickel-bearing grades. 

On the basis of this experience, 

General Manager J. M. Johnson 
reports: 

“We find that Type 430 Stainless 
Steel is entirely satisfactory in ap- 
pearance, durability and ease of 
maintenance for our Thermaduke 
food warmers and cafeteria counters. 
In every case, we have followed vir- 
tually the same fabricating tech- 
niques used with nickel-bearing 
grades.” 
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a) SHEETS - STRIP - PLATES - BARS - BILLETS - PIPE - TUBES - 
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MANUFACTURERS REPORT: 


> better punchability 
> longer die life 
» less scrap loss 


TEEL laminations for electrical equipment can be 

made faster, and with no impairment of magnetic 
properties, if produced from cold-rolled electrical steels 
instead of hot-rolled cut length silicon sheets. 

Many important electrical manufacturers, including 
Magnetic Metals Co., Webster-Chicago Corp., and 
Westinghouse Electric Corp., now make laminations 
from Cold-Rolled U-S’S Electrical Steel Sheets pur- 
chased in wide continuous coils. They find that with 
these sheets their dies last longer, scrap losses are lower, 
and production has increased. 

Excellent punching characteristics account for the in- 
creased die life and faster stamping with Cold-Rolled 





Laminations are produced faster from| ct 
COLD-ROLLED U-S-S ELECTRICAL|S 


U:'S'S Electrical Sheets. Better punchability is obtained 
partly because the surface oxides are thinner and less 
abrasive than those on hot-rolled steels. In addition, 
cold-rolled steels have higher ratios of yield strength to 
tensile strength. The higher this ratio, the better the 
punching properties. 

The use of continuous coils minimizes partial stamp- 
ings common at the ends of sheets that are cut to 
length. This reduces scrap losses, helps to increase die 
life and permits higher production rates. 

These production advantages are gained without sac- 
rificing magnetic properties. The thin oxide coating 
permits a higher lamination factor, while core loss, 
permeability and directional properties are comparable 
to those of hot-rolled sheets. 

Cold-Rolled U’S’S Electrical Sheets are available in 
continuous coils in widths from 2” to 40”. Many manv- 
facturers buy widths of 28” to 36”, then either gang 
punch or slit the sheets to narrower widths as they need 
them. This way, an adequate supply of the proper width 
steel is always on hand. Inventories can be smaller and 
more manageable because only a few large widths are 
needed instead of a large number of small sizes. 
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STEEL SHEETS 


Here are the grades of Cold-Rolled 
U°S°S ELECTRICAL STEEL SHEETS 
available in continuous coils 


U-S‘S FIELD GRADE—used principally for intermittent-duty 
fractional horsepower motors. 


US'S ARMATURE GRADE—for small motors, armatures, good- 
quality fractional horsepower motors, field poles, and other 
magnetic circuits. 


USS ELECTRICAL GRADE—for the better class of small motors 
and for commercial motors, and generators of medium effi- 
ciency. Also used, in thinner gages, for small intermittent- 
duty transformers, reactors, relaysand other magnetic circuits. 


USS MOTOR GRADE—used in motors and generators of good 
efficiencies, in small transformers, reactors, and other appa- 
ratus where medium core loss values are desired. 


US‘S DYNAMO GRADE—used in high efficiency motors and 
generators, small and medium-sized intermittent-duty trans- 
formers, reactors, electrical meters, laminated pole pieces for 
small electrical devices and similar applications where a low 
core loss is required at a medium cost. 


* * * 


Use these special steels with confidence—and for best re- 
sults, consult with our highly-trained representatives before 
you make your final selection. You will find their cooperation 
very helpful both in keeping your product quality up and 
your production costs down. 


Complete engineering and application data 
on these steels are available in a booklet, 
“U-S-S Electrical Steel Sheets, Engineering 
Manual No. 3.” For a free copy, send in 
the coupon at right. 
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At the Camden, N. J., plant of Magnetic Metals Co., Dynamo and Motor grade Cold- 
Rolled U-S-S Electrical Steel Sheets are slit to required widths from continuous coils 
30” and 31'4” wide. Laminations are then stamped from the narrow coils, annealed, 
tested and shipped. 3,000,000 laminations a day are produced here. 


Cold-Rolled U-S°S Electrical Steel Sheets come in continuous coils 2 to 40 inches wide 
and in 22 to 29 gage inclusive. 





United States Steel Company 
525 William Penn Place, Room 2806T 
Pittsburgh 30, Pa 








Please send my free copy of ‘“‘U-S:S Electrical Steel Sheets, Engi 
neering Manual No. 3.” 
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New facts tor your file ow 





y-$-§ CARILL OY STEEL 





U-S°S CARILLOY steel springs soak up 
8 million lb.-ft. torque! 


Alloy springs cushion tremendous mechanical 
shocks in 200-ton short-circuit generators . . . 
save expense of forgings 


@ In testing high-voltage circuit 
breakers, engineers at General Elec- 
tric Company intentionally short-cir- 
cuit two huge motor-driven genera- 
tors. Each of these test generators is 
normally rated at 125,000 kva, but 
provides short-circuit currents as 
high as 182,000 amp, instantaneous 
peak of the offset wave, correspond- 
ing to about 1,625,000-kva rms sym- 
metrical short-circuit duty. Such 
operation causes tremendous me- 
chanical stresses to build up inside 
each machine. These stresses create 
a torque that tries to twist loose the 
200-ton stator assembly. 









UNITED STATES STEEL COMPANY, PITTSBURGH 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 


U-S’S Carilloy steel plate springs cushion the 
tremendous shock torsion loads developed in 
this 1,625,000-kva short-circuit test generator 
at General Electric Company. They also pro- 
vide cushion support for the stator assembly. 
Rolied Carilloy 4340 has the toughness and 
durability for this application, and it costs less 
than forgings. 


But no damage is done! These 
powerful machines are mounted on 
U-S’S CaRILLoy steel plate springs 
that cushion the shock and then 
damp out any vibrations that fol- 
low. The springs must absorb these 
terrific shock torsion loads as often 
as 40 times an hour; so a tough, very 
durable steel is needed. 

Forged springs were considered 
first. But GE engineers, with the co- 
operation of United States Steel 
metallurgists, found that a rolled al- 
loy steel, U-S°S CaRILLoy 4340, pro- 
vides the required mechanical prop- 
erties at much lower cost. This steel is 


w 











The 200-ton stator assemblies of General 
Electric's short-circuit test generators are 
mounted on Carilloy plate springs like these. 
The springs are mounted at a 45° angle to 
provide both rigid vertical support and cushion- 
ing of shock torsion loads. They keep the 
stator properly aligned with other machine 
parts at all times. 


tough, even though extremely hard 
and it assures good endurance at 
40,000 psi. as required in this appli- 
cation. In addition, it is easy to 
heat-treat. 

This CaRILLoy steel is giving ex- 
cellent service. Under the most se- 
vere short circuit, developing a 
whopping 8 million /b.-ft. of torque, 
frame rotation is about !4" each way 
at the point of attachment of the 
springs. And the axial centerline of 
the machine stays within 30 mils of 
itsnormal position. These movements 
are sufficient to cushion the shock 
effectively. 

Any time you need a steel that 
will provide high strength and tough- 
ness, superior resistance to shock and 
torsion with minimum weight, or 
any combination of these properties, 
look for a CARILLOY steel. Experi- 
enced U:'S'S metallurgists will gladly 
help you choose the one best suited 
to your requirements. 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 


UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST 
ia Lis eo iaa ees eee ALL 
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s| Potentiometer accuracy improved! 















Fairchild Precision Potentiometers now offer 
greater accuracy and longer life than ever before 


Experience with Fairchild Precision Potentiometers in hundreds of 
applications shows that these units far exceed their original guaran- 
teed tolerances. As a result, accuracies of +1% in non-linear types 
and as high as +0.05% in linear types can be guaranteed. Service 
life as high as 10,000,000 cycles, under certain conditions, also can 
be provided. High resolution, low torque, and low noise level are 
other performance features worth noting. 

Fairchild Precision Potentiometers perform mathematical com- 
putations in electrical computing systems for machine-tool controls, 
process controls, telemetering, guided missiles, flight control, fire 
control, and analog computers of all types. They are available in non- 
linear and linear types and in ganged combinations of either or both 
with windings to meet your requirements. 

If you want accuracy in your control systems, ask about Fairchild 


TYPE 746 Precision Potentiometers. 


SPECIFICATIONS OF FAIRCHILD PRECISION POTENTIOMETERS (Nominal Values) 








TYPE 736 TYPE 746 TYPE 747 TYPE 748 
Resistance Range, ohms 
Linear ane, min. 680 +3% a 680 +3% a 3,000 +5% a 5,000 +5% a 
max. 115,000 +3% a 115,000 +3% a 100,000 +5% a 150,000 +5% a 
Linear (special), min. 85 +3% a 85 +3%a 50 +5% a 80 +5%a 
max. 145,000 +3% a 145,00 +3% a 115,000 =5% a 200,000 +5% a 
Non-Linear b b Leelee a 
Electrical Function Angle, deg. 320 nominal 320 nominal 351.3 +0.5 354.5 +0.5 
Electrical Contact Angle, deg., max. 340 340 351.3 (+4, —0) 354.5 (+4, —0) 
Mechanical Rotation Continuous Continuous Continuous Continuous 
re 
Functional Tolerance (guaranteed), per cent 
Linear, Some Non-Linear +0.50¢ +0.50¢ +0.15d +0.10e 
Other Non-Linear +1.00 +1.00 - : 
Mechanical Accuracy 
Concentricity (shaft to pilot bushing), in., FIR max. 0.0025 0.0010 0.0025 0.0025 
Radial Shaft Play, in., max. 0.0015 0.0009 0.0015 0.0015 
Centerless ground stain- Centerless ground stain- Centerless ground stain- Centerless ground stain- 
Shaft, dia., in. less steel to 0.2500 less steel to 0.2497 less steel to 0.2500 less steel to 0.2500 
(+-0.0000, —0.0005 in.) (+-0.0000, —0.0002 in.) (+0.0000, —0.0005 in.) (+0.0000, —0.0005 in.) 
Pilot Bushing, dia., in. Machined to 0.5000 Machined to 0.5000 Machined to 0.7500 Machined to 0.7500 
(+0.0000, —0.0005 in.) (+-0.0000, —0.0005 in.) (+-0.0000, —0.0005 in.) (+4-0.0000, —0.0005 in.) 
Torque, 0z.—in. per cup 2.0 1.5 1.0 1.0 
Wattage (rated at 40 C ambient temperature) 25 2.5 4 5 
Terminal Voltage, max. 400 400 400 400 
Voltage Breakdown at Sea Level (60 cycle) RMS 900 900 900 900 
Taps, number per cup of 1 fg 12h 16h 
accuracy of location, deg. =i 1 3 +0.5 
width, deg., max. 1.00 i 1.00 i 0.75 i 0.60 i 
Ganging on Single Shaft, max. 5 20 10 10 
Operating Ambient Temperature Range, deg. C —55 to +71 55 to +71 55 to +71 55 to +71 
Service Life, cycles, max. 5,000,000 j 5,000,000 j 10,000,000 j 10,000,000 j 
(ee a LD 
Dimensions, in. 
Diameter 1.899 1.750 2.093 3.093 
Length (one cup), max. 0.795 0.800 +0.009 1.156 1.156 
Added Length Per Unit Ganged 0.609 0.580 +0.002 0.594 0.594 
Tolerance on both linearity and over-all resistance may vary or be improved f By adding dummy cup section, 19 taps can be provided. 
depending on resistance value required. g Two taps can be provided by slight design modification using terminal board 
b Maximum resistance range depends on requirements. Tolerance on over-all clamp screw modified for wiper terminal. 
resistance of non-linear windings is +5%. h Depending on spacing requirements and without moving bridge or wiper 
€ Linearity up to +0.30% on the higher resolution windings by special order. terminal. 
d Linearity up to +0.10% on the higher resolution windings by special order. i Varies with resolution. 
€ Linearity up to +0.05% on the higher resolution windings by special order. j Life will be guaranteed depending on specific potentiometer required. 


SAMPLE POTENTIOMETERS IN A HURRY! Send your potenti- 


ometer problems to the Fairchild Potentiometer Sample Labora- 
tory and we'll show you how to solve them. Sample units can be 
designed and built at nominal cost in 4 to 6 weeks after 
receipt of approved specifications. For full details write to 


Potentiometer Division, Fairchild Camera and Instrument Cor- 


Poration, Park Avenue, Hicksville, Long Island, New York, PRECISION PO TEN TIOME TERS 


Department 140-30L. 
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1. VERSATILE!—All-angle 2. SMOOTH RUNNING!— 3. EFFICIENT! — New 4. QUIETI—Advanced 5. LONG-LIFE!—dI STU 


bearing and lubrication Precise rotor balancing electrical design, venti- magnetic design and unit- — synthetic insulation rf inne 


system permits motor to and concentricity of lation give top per- ized rotor-fan casting — sists moisture, corrosiiifansio 
operate in any position. rabbets and bearings. formance in least space. provide quiet operation. and electrical breakdow.§trong 


Ten good reasons for usin 


Above you see ten good, basic reasons for using the all-new G-E SMALLER ... 
“form G” motor—right now! And at your right are four big “plus” 
reasons perhaps even more important to you. 
Completely different . .. completely functional . . . this general- 
purpose motor gives you full NEMA performance plus up to 50% 
less weight, 40% less bulk—rating for rating! , " 
You get efficiency, sturdiness, extra long life . . . plus quiet, all- ilk oan I 
angle operation in every rating! tit / 
Now you can improve your product, speed assembly time, cut : 
your handling and shipping costs. 
Want more good reasons for using this new motor? Contact your 
nearest G-E Apparatus Sales Office or write for bulletin GEA-5567. 
Address Section 700-121, General Electric Co., Schenectady 5, N.Y. 


GENERAL @@ ELECTRIC 





1—41/9 STURDY'— Another i. LESS MAINTENANCE! 8. CONVENIENT! — 9. RIGID!—This motor 10. FLEXIBLE—Cradle 


ation m8 innovation: shell is Spacious oil reservoirs Roomy terminal box has strong, lightweight bases—solid or resilient 
corrosiiansion-fitted to stator: —no lubrication required cover has connection and aluminum’ end _ shields facilitate easy mount- 
eakdow.Atrong unit assembly. on some applications. lubrication instructions. especially rib-reinforced. ing in any position. 


he all-new G-E Fhp motor! 


UGHTER ... BETTER LOOKING ... MORE VERSATILE! 
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for anybody with an assembly problem” 


“Whether you're assembling toast- 
ers or bridges,” Ken went on, “it 
pays to set your sights on fasteners.” 

“Fasteners?” asked Jack. 

“Right!” affirmed Ken. “We've 
saved plenty by taking the RB&W 
man’s advice to switch from rivets 
to high strength RB&W bolts in 
assembling high stressed structural 
joints. 

“These bolts stay tight and that 
saves us maintenance. They as- 
semble faster, and that saves us 
labor and construction time.” 

There’s a cost-cutting lesson for 
you in this story, whatever your 
industry.* So look to your fasteners 
foran often overlooked opportunity 
to reduce costs, and strengthen your 
competitive position. New inven- 
tions, like RB&W’s SPIN-LOCK 
Screw, may prove more efficient 


than the fasteners you're now 
using.** Or you may save by the 
stepped-up production you get from 
using the finest fasteners... RB&W 
bolts, nuts, rivets and screws of 
uniform accuracy, dependability 
and physical properties. 

Let RB&W help you make the 
most efficient use of fasteners on 
your assembly line. Address RB&W 
at Port Chester. 

RB&W—The Complete Quality 
Line. Plants at: Port Chester, N.Y., 
Coraopolis, Pa., Rock Falls, Ill., 
Los Angeles, Calif. Additional sales 
offices: Philadelphia, Pittsburgh, 
Detroit, Chicago, Dallas, San Fran- 
cisco. Sales agents: Portland, Seattle. 
Distributors from coast to coast. 


RUSSELL, BURDSALL & WARD 
BOLT & NUT COMPANY 


107 YEARS MAKING STRONG THE THINGS THAT MAKE AMERICA STRONG 


*If you're interested in con- 
struction, write RB&W at § 
Port Chester for the free 
article, “No More Riveting. 


**New SPIN-LOCK Catalog is 
in the Product Design File. 
Write for extra copies. 
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THREE DIMENSIONAL PLASTICS 


for Name Plates and Trademarks 


Your trademark or trade name may be only 
a means of identification on your product. If it 
is custom molded of Erie Three Dimensional 
Custom Molded Plastics, it becomes a spot of 
beauty that brings your symbol to the attention 
of the buyer with the sparkle of a rich jewel, and 
enhances the sales appeal and sales value of 


ERIE RESISTOR CORPORATION 


your product. Often your trademark can be 
embodied in a functional part, as a handle or 
knob. For execution of your ideas, or for help in 
formulating them, come to Erie . . . the pioneer 
in custom injection molded plastics. 


Write for your copy of bulletin, 
“Who We Are... What We Do in Plastics.” 


PLASTICS DIVISION 
Main Offices: ERIE, PA. 


Sales Offices: Cliffside, N.J. © Philadelphia, Pa. ¢ Buffalo, N. Y. * Chicago, Ill. 
Detroit, Mich. © Cincinnati, Ohio ¢ Los Angeles, Calif. 


Factories: ERIE, PA. * LONDON, ENGLAND - TORONTO, CANADA 
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“We insist on high quality springs— 
without flaws; and we're getting then 
from American Steel & Wire’’ 


— SAYS THE YALE & TOWNE MFG. CO. 


Yale Door closers are so re- 
liable that nobody even thinks 
about them after they are in- 
stalled. They’re like brakes on 
a car: inconspicuous, yet they 
are expected to work every 
time without fail. Some of 
them, installed in public build- 
ings, are flexed over 31% million 
times in a ten year period, 


A compact and powerful hel- 
ical torsion spring is the heart 
of this famous door closer. It 
must deflect a full 150°, and 
store enough energy to return 
a heavy door against a strong wind. 


As Yale & Towne puts it: “The burden of pro- 
ducing a high quality spring falls right on the 
shoulders of the spring manufacturer. Because 
of the great service life people have come to ex- 
pect from our door closers, we insist on high 
quality springs—without flaws; and we're get- 
ting them from American Steel & Wire.” 

American Steel & Wire can produce and help 
you design a spring for just about any applica- 
tion, any size, any steel or finish. Let our skilled 
spring engineers show you how low in cost a 
truly superior spring can be. Call our nearest 
District Sales Office or write to American Steel 
& Wire Division, Rockefeller Building, Cleve- 


land 13, Ohio. 


ELECTRICAL MANUFACTURING DE 





FIRST, the springs are dipped in a special graphite and tallow mixture that 
was developed by Y ale engineers. Then the springs are capped with plates 
and made into a spring group. 


2 
THIS IS the final check on the completed door closer. A steel bar is used MANY quality control checks are made at Yale & Towne, including this 


to tighten the spring, then the bar is abruptly released. If spring action endurance test. Here, a door is opened and closed repeatedly, simulating 
8 correct, the unit is ready to be shipped. the operating conditions in a heavy traffic area. 


AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS + UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


U-S-S American Quality Springs 
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When requirements call f¢ppractically pure direct 
current or high cycle power for laboratory or produc- 
tion, inquiries invariably pin point in the Bogue 
direction. And, Bogue engineering-production ability 
has long been known for fine control equipment. 


As we look forward to our 6lst year of service 
to American Industry we pledge an ever increasing 
quality of power equipment to meet your varying 
needs for high precision products. 


BOGUE DC GENERATORS PROVIDE 
LOW RIPPLE PRACTICALLY PURE DC CURRENT 





BOGUE MAGNETIC AMPLIFIERS FOR PRECISE 
CURRENT CONTROL WITHOUT MOVING PARTS 





BOGUE 400 CYCLE POWER FOR 
LABORATORY OR PRODUCTION TESTING 


© © 





AND .. . Precision Selenium Rectifiers, AC and DC Motors and 

Generators, Alternators, Power Supplies for Controlled Current and 

Voltage with output regulated to 1 %—less than 1% ripple, Magnetic 

Controllers, Marine Equipment, Railway Equipment, Aircraft Equip- 
ment, Petroleum Equipment, Communication Equipment. 


bua 607 
BOGUE PRECISI 
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It’s part of the Bogue service to plan with you 
for future requirements. Our technical staff is al- 
ways ready to help you solve tough problems. 


And the Bogue Criterion, the symbol of quality, is 
your assurance of continued high standards through- 


out the Bogue organization. 


Bogue Electric Manufacturing Company 
a9? rig, Paterson 3, New Jersey. 
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This booklet gives complete information on 


CORK-AND-RUBBER GASKET MATERIALS 


made to meet government specifications 






SEND FOR YOUR FREE COPY 


The new edition of “Armstrong’s Gasket Materials” has com- 
plete, up-to-date information on the Armstrong materials 
made to meet government specifications. You'll find there’s 
an Armstrong composition for each of the 7 types included in 
the principal government specifications covering cork-and- 
rubber gasket materials. 

In addition, this 24-page manual is full of helpful ideas on 
gasket design and use. There are sections on designing gas- 
kets to reduce cost . . . practical tolerances for resilient gas- 
kets . . . how to design flanges for efficient sealing . . . and 
many other subjects. 

You can see “Armstrong's Gasket Materials” in Sweet's file 
for product designers. If you’d like a personal copy, write 
Armstrong Cork Company, 9512 Arch Street, Lancaster, Pa. 


Here is a list of the Armstrong materials made to meet 
government specifications on cork-and-rubber gasketing. 


Specification Material Specification Material 
MIL-G-6183 
Type lt Salt....... NC-709 Type II Soft..... DC-167 
Type | Medium.. NC-710 Type Il Medium. DC-100 
Type | Firm..... NC-711 Type Il Firm.... DC-118 
aioe DkK-153 a , 
MIL-T-6841A......... qctenipeagt ae | DK-149 
) RK-304S 
For detailed information about these compositions Cork compositions. There is an Armstrong cork 
and their application, see Sweet's file for product composition made to meet each of the classes 
designers or call your nearest Armstrong office under Federal Specification HH-C-576, as well as 
listed below. all grades under specification MIL-C-16090. 
New cork-and-rubber compounds. Armstrong's Synthetic rubber compounds. Armstrong manu- 
Research Laboratories are ready to develop cork- factures highly specialized synthetic rubber com- 
and-rubber materials to meet new military §re- pounds for certain highly critical applications. If 
quirements as they arise. Please discuss your you need an out-of-the-ordinary rubber 
needs with your nearest Armstrong representa- compound, please discuss your problem 
tive... or write. with your Armstrong representative. 





ARMSTRONG’S GASKET MATERIALS 


Your nearest Armstrong Industrial Division office 


ALBANY 10, N. Y., 268 Spruce St. at Northern Boulevard, Telephone: 4-0131 e BOSTON 16, MASS., 131 Clarendon Street, Telephone: COpley 
17-2490 @ CHICAGO 54, ILL., 13-136 The Merchandise Mart, Telephone: DElaware 7-0500 @ CINCINNATI 2, OHIO, 301 Temple Bar Build- 
ing, Telephone: PArkway 3220 @ CLEVELAND 15, OHIO, 209 Hanna Bldg. Annex, Prospect Ave. and E. 14th Street, Telephone: MAin 1-7900  ¢ 
DETROIT 26, MICH., 10th Floor, Free Press Building, 321 Lafayette Avenue, West, Telephone: WOodward 3-5670 * GREENVILLE, S. C., 33 
Norwood Place, Telephone: Greenville 3-5302 * LOS ANGELES 15, CALIF., 719 Bendix Building, 1206 Maple Avenue, Telephone: RICHmond 
0286 e NEW YORK 16., N. Y., 295 Fifth Avenue, Telephone: MUrray Hill 4-6900 ® PHILADELPHIA 2, PA., Robinson Building, Fifteenth 
and Chestnut Streets, Telephone: LOcust 4-4290  ¢@ ST. LOUIS 3, MO., 1205 Olive, Street, Telephone: CHestnut 1757 @ IN CANADA: Armstrong 
Cork Canada L imited, 6911 Decarie Boulevard, Montreal, Quebec, Telephone: ATlantic 4733. 
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Burgmaster machine ‘quick on its feet” 


100% more saleable, with new 


Warner Electric Clutch features 


WARNER 


electric 
motion control 


® speeds operation 20% 


® simplifies assembly and in- 


stallation 


® eliminates maintenance and 
repairs 


® protects equipment and re- 
duces machine wear 


® smooths operation and elim- 
inates noise 


® improves saleability 100% 


rAST speed changes are ‘duck soup” on this rapid- 
fire Burgmaster drilling and tapping machine. The 
operator merely turns a 4-position control knob—one 
knob for each spindle—to quickly select the right 
speed for the job. Warner Clutches engage the high or 
low speed pulleys e/ectrically. With the two-speed, elec- 
tric clutch drive, two-speed motor, and three sets of 
gear ratios, 12 spindle speeds are immediately available 
without a second of waste time for shifting belts or 
changing gears! 


Consider some of the important design advantages 
“chalked up” on this application by the new Warner 


ELECTRIC CLUTCH 


Electric Clutches. Operation of the clutch drive is now 
20% faster. No servicing or wear adjustments are re- 
quired. An overload feature reduces machine wear— 
protects it from possible damage. Operation is smoother 
and quieter. Ease of assembly cuts manufacturing costs. 
And—most important—saleability of the product is in- 
creased 100%! 


Improve customer acceptance of your machine— 
improve its clutching, braking, speed control, tension- 
ing, or indexing efficiency—easily and simply with the 
amazing new automatic features of Warner electric mo- 
tion control. Write for details! 


ELECTRIC BRAKES & CLUTCHES 


FOR INDUSTRIAL APPLICATIONS 


ELECTRICAL MANUFACTURING 
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drum actuates micro switches, oper- 


Compact Warner units are easily and quickly mounted to uni- 
versal drive shaft in transmission box, reducing assembly costs. 


The No. 2 Model A Burgmaster, manufactured by Burg 


Tool Manufacturing Co., Los Angeles, is a universal 


machine for drilling, tapping and reaming in all metals. 


Its six-station turret head is automatically power indexed 


by a Geneva mechanism and take-off from the main 


drive shaft through an overload clutch shaft. Individual 


speeds of spindles are pre-selected for particular opera- 


tions. Wide variety of jobs is easily performed, with 


g Warner Electric Clutches mounted to 
gh and low speed pulleys. 


Warner Electric Brakes, Clutches and Clutch-Brakes 
give you new, unique simplicity of design and oper- 
ation. Fhere are only two main parts, an armature and 
magnet. Operation is by e/ectro-magnetic, instantane- 
ous engagement and release of friction surfaces. 
Torque ratings are extremely high for small size and 
light weight. No coasting or slipping when “locked 
in.” Easily designed into original equipment. Readily 
adapted to automatic cycles and remote control by 
limit switches, relays, electric-eyes, pushbuttons, etc. 


minimum work handling and operator fatigue. 


Rate of application accurately controlled to synchron- 
ize motions—give exact degree of speed and 
power required. 


COMPLETE ENGINEERING SERVICE... Warner offers 
complete application and design engineering service 
and field assistance. If you have a clutching, braking, 
tensioning, indexing or speed control problem, con- 
sult competent, experienced Warner brake and clutch 
specialists for reliable recommendations on torque, 
heat, electrical controls, capacity, etc. 


Warner Electric Brake & Clutch Co., Dept. EM. 
Beloit, Wis. 


[_] Please send your FREE Bulletin No. 703-A 

CT Have your representative call to discuss my problem. 
Firm Name 

Individual Title 

Address 
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Weavers know this as a Pick Counter, 
because it counts the picks, or trips of the 
shuttle across the loom as cloth is woven. 
And this is the newly modernized model of 
the original V-R 2-3 Convertible Counter. 
Ath counting unit is also available. 

This is another V-R “first” in advance- 
ment of counter design for every field of 
industry. And it’s more than likely that V-R 


can supply or design a counter that will 
count to your advantage. Find out. Write: 


VEEDER-ROOT INCORPORATED 
“The Name That Counts” 
HARTFORD 2, CONNECTICUT 


Chicago 6, Ill. New York19,N.Y.° Greenville, S.C: 
Montreal 2, Canada * Dundee, Scotland 
Offices and Agents in Principal Cities 
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BETTER 
FOR AIRPORT RUNWAYS 














ENGINEERED 
LENS 


solves critical lighting problem 


The value of Kopp’s combined engineering and manufacturing skills is vividly 
g ) 







demonstrated in the new bi-directional airport runway light lens, illustrated 
here. To overcome the shortcomings of previous runway lights, specifications 
were set up that could not be met by any lenses of previous design. In collabora- 
tion with Westinghouse engineers, Kopp specialists, through research, experiment 
and engineering development, produced a lens that fully meets or exceeds all 
requirements—and at a greatly reduced overall cost. 

The skill, knowledge and resourcefulness displayed in developing this airport 
runway lens is available to anyone seeking the answer to a vexing illumination 
problem. 

If you have a lighting problem that involves lenses or color filters for con- 
centrating or diffusing the beam, or for transmitting any selected portion of the 
spectrum, Kopp engineers will be glad to help you find the lens pattern and 
type of glass that will give the results you want. 





KOPP GLASS, Inc. 


SWISSVALE, PA. 
ae oe RS 
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for users of NICKEL Ci 


te FACE IT...if ever there was a time for conservation of 
scarce, critical materials, that time is mow! And, in the 
case of nickel-chromium resistance wire, that means making 
as many good, long-lasting heating elements as possible out 
of every pound of wire you get. 


We at Hoskins are long experienced in producing durable 
Chromel Resistance Wire. We know how to eliminate waste 
in our own manufacturing process... how to make the most of 
our allotted raw materials in order to meet more of your 
essential wire requirements. We’re experienced, too, in shaping 
finished wire into coils. Good coils which, when stretched to 
application length, maintain the symmetrically uniform spacing 
required for proper distribution of heat and long element life. 


This, the third in a series of advertisements, is based upon 
our 42 years of specialized technical experience. We believe 
that such information will prove helpful to you in producing 


more and better coils from every spool of wire you buy. 


Uniform Tension Essential to Good Coil Production 


NICKEL-CHROMIUM 

WIRES are inherently 
quite sensitive to work hardening. 
That is, they become hardened and 
strengthened rather easily when 
bent, stretched or otherwise de- 
formed beyond their elastic limit. 
In coil making, the degree of cold- 
working applied to the wire must 
be held constant throughout the 
operation if uniform stretch is to re- 
sult in the finished heating element. 


THE TENSION under which the wire 
is placed while being transferred 


from spool to arbor is the main 
work-hardening factor in the coil- 
ing operation. And, because tension 
is essential to the process, the aim 
should be to control it and keep it 
as constant as possible. 


FOR EXAMPLE, if tension is too 
light, the wire will not conform pre- 
cisely with the arbor. Its bending 
radius will be somewhat larger than 
that of the arbor itself, and the re- 
sulting turns in the wire will be 
“weak.” Because too light a tension 
is extremely difficult to control, 
it generally leads 
to coiling trouble. 


“lin 


“niiny, 


wen TOO MUCH TENSIC 
- . an amount greater 
than that required for bending the 
wire around the arbor .. . also gives 
rise to coiling troubles. In this case, 
the wire is actually stretched as i 
is being bent tightly around the 
arbor. Under such conditions, vari 
ations in tension are bound 
occur... with resultant non-unifo 
work-hardening, and erratic stretch 
behavior. Obviously, then, the best 
coiling tension is that which per 
mits normal conformity of the wi 
to the arbor. And, recognizing this 
fact, experience will soon teady 
this proper degree 
of coiling tension. ‘ 
Sa 
PROPER TENSION in (2 
hand-coiling opera- 
tions can best be controlled passing 
the wire through the right type of 
hand-piece, or coiling tool, as i 
travels from spool to arbor. The 
tool should fit naturally in the opet 
ator’s hand . . . should not scratch] 
the wire... and should be designed 
to permit simple adjustments if 
pressure in order to control the? 
amount of friction on the feed wite 
and, hence, the amount of pull or] 
tension created. We have found that 
two pieces of leather belting held” 
between spring stock and fastened” 
together with brass bolts meet the} 
above coiling tool requirements. 


NOW AVAILABLE to wsers of nickel-chromium wire—A new illustrated booklet devoted exclusively ” 
to the basic factors involved in hand coiling operations. Send for your free copy today. 


HOSKINS MANUFACTURING COMPANY) 


4445 LAWTON AVENUE e 


DETROIT 8, MICHIGAN 
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designed to help you get more from 
your Resistance Wire Dollar. 


{ 5rd a series of advertisements 
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THE ORIGINAL NICKEL-CHROMIUM HEATING ELEMENT WIRE 









































(Advertisement) 


“Honeywell performance 
keeps service calls 
at a minimum” says 
Liquid Carbonic Corp. 


“For nearly three years,” writes Mr. R. N. 
Bose of the Liquid Carbonic Corp., 
Chicago, Illinois, “we have standardized 
on Honeywell Pressuretrols . .. mainly be- 
cause of their more accurate, positive 
control action. Dependability rates high 
with us, because many tanks are located 
in outlying regions. Pressuretrol perform- 
ance is a big help in keeping costly service 
calls at a minimum.” 

On the typical “Liquiflow” tank at the 
right are three Pressuretrols. One operates 
a howler when pressure approaches the 
popping point of the safety valve. Another 
regulates the refrigeration equipment 
which cools the gas to safe pressure, and 
the third actuates an electric vaporizer 
that boosts pressure when large volumes 
of gas are withdrawn. 

More than 7000 Honeywell industrial 
controls cover a broad range of applica- 
tions for regulating temperature, pressure, 
vacuum, humidity and other conditions. 
All are backed by a nation-wide field en- 
gineering and service organization. 
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L404A Pressuretrol 





“Liquiflow” CO, tanks guarded 
by Honeywell controls 


There is a Honeywell control for your job, too! 






t 
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“Liquiflow” carbon dioxide storage tanks, made by the Liquid 

Carbonic Corporation, supply CO, for bottling plants and many 

diversified industrial processes. 

NEW NEWSPAPER HELPS To avoid dangerous over-pressures and costly gas loss, each tank 
DESIGN ENGINEERS is equipped with Honeywell Pressuretrols. These keep refrigera- 

tion and vaporization units operating safely, and warn operators 

when pressure approaches the safety valve setting. 





Honeywell’s Industrial Division now issues 
a periodic publication—Jndustrial Control 


i a eaeitins Meaetiad flames. Whenever your product design needs accurate, dependable con- 

tion on many new and unusual applica- trol, look to our nearest representative for specialized engineering 

tions for automatic controls throughout cooperation. Call him today . .. he is as near as your phone. 

industry. Originally conceived for the MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Division, | 
benefit of production and maintenance 4466 Wayne Ave., Philadelphia 44, Pa. 





men, the publication now has a special 
section devoted to the problems of design 


engineers. According to a release from the H 5 tena animeniaineeninene an I] 
company, anyone interested in industrial oneywe 
controls can contribute to Industrial Con- 

trol News . . . and can receive copies . . . Fit Wo Coitiol 
by sending name, company, title and ad- 

dress to MINNEAPOLIS-HONEYWELL ReEcu- 

LATOR Co., Industrial Division, Station 40, e Important Kegerence Data 


4466 Wayne Ave., Philadelphia 44, Pa. Write today fora copy of new catalog No. 8304,"'Industrial Controls.” 
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= YCALEX 


| ENGINEERS HANDBOO 
AND CATALOG 


CHARACTERISTICS A ee of all a ec of — on = 
insulation including every pertinent electrical and mechanical feature. Also included are 
o/b Aer NE 2, ¢ tables of comparison with all other competitive materials. 


a Contains complete data and specifications plus a wealth of explanatory information cover- 
PO ede a ing Mycalex 410, the injection-moldable grade of glass-bonded mica insulation. Replete 
GRADES with graphs, tables of properties, and ample illustrations. 









e Everything the designer needs to know in applying Mycalex 400, the compression-molded 
ied glass-bonded mica insulation, to problems involving fabricated dielectric parts. This chapter 
GRADES graphically illustrates the versatility of this dielectric. 

DESIGN OF A veritable ‘gold mine” of valuable information — covering the capabilities and adapt- 


ability of MYCALEX 410 and 410X — in designing and producing molded insulators ond 
MOLDED INSULATORS other dielectric components. Complete data is included. 












eI = 


MACHINING AND Comprehensive recommendations for machining and fabricating Mycalex 400, the com- 
pression-molded glass-bonded mica insulation. Details all machining, cutting, drilling, 
FABRICATING METHODS threading, tapping, slotting, grinding, finishing. 


DESIGN OF Another section of the catalog which is equally valuable to the engineer and shop mon. 
Text and diagrammatic views cover all phases of design pertaining to fabricated insulators. 


MACHINED INSULATORS Recommendations are included for the solution of ordinary problems. 


SWITCHES AND Mycalex products of this type demonstrate the precision accuracy, and functional perfection 


attainable only through the use of Mycalex glass-bonded mica insulation. Various com- 
COMMUTATOR PLATES mutators and switch plates are described in detail. 
MYCALEX Mycolex manufactures a wide variety of low-loss tube sockets extensively used in com- 
mercial and governmental applications. These sockets are fully described with diagrammatic 
TUBE SOCKETS drawings showing dimensions and other details. 


The bah 


Owners of ‘MYCALEX’ Patents and Trade-Marks Ma Ga non 


TRADE MARK REG U a 
















HERE’S more to soldering than just putting on solder 





Choosing the right solder to be applied is one example. 
A poor grade solder often leads to a poor job, 
customer dissatisfaction, costly repairs, 
and smaller profits for you. That’s why it pays to get 


the right solder and the best solder for your job. 





Proper cleaning of the parts, choice of the right soldering 
equipment, and preparation for use are other factors 


involved in good soldering. 

















If you have a soldering problem in your operations, 

e Federated will help you find the answer. When you buy from 
ederated, you get the full benefit of this expert 

, metallurgical advice on the particular problem that faces you. 

d A group of Federated Rosin Core solders is designed 

for use where freedom from corrosion and conductive 

I flux residue is demanded ...a variety of Federated 

' Solid Wire solders where separate flux is to be used. 

; To order or to obtain further information, call or 





write any of Federated’s 22 sales offices across 


the country. There is one near you. 
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#@ An assembly with 14 
concentric, hard silver 
rings electro deposited 
into machined plastic 
blank. Dovetail locks 
rings in place. Ma- 
chined blank insures 
accuracy. Diameter ap- 
prox. 11”, thickness 
approx. 5/16”. 


= An assembly with 30 
rings of various widths 
to accommodate various 
current requirements. 
Unit is approx. 4-5/16” 
long, designed for 
flange mounting 


=} Cylinder type assem- 


bly approx. 33/;” long 
with 24 hard silver 
rings. 15/6” O.D. with 


wall thickness less than 
U4". 


*PATENTS 
PENDING 


Our Engineering Department 
is available for consultation 
on any of your slip ring 
problems without obligation, 
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a> Cylindrical assembly 
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© ONE-PIECE CONSTRUCRIDN ©@ JEWEL- 
LIKE FINISH © UNIFORM RING HARDNESS 
@ REDUCED WEIGHT 









with 25 rings. Three 
wide rings accommo- — 


Sea iw 
date large contact area = Se) Wy 


brushes for high current 
capacity. Length 14”, 
ELECTRO TEC is now tooled up, with new expanded facilities for pro- 
duction of large Slip Ring Assemblies to exact customer specification. 
Sizes range up to 24” in diameter, either cylindrical or disc type. 


The exclusive ELECTRO TEC PROCESS*—the electro-deposition of 
hard silver rings into an accurately machined plastic blank—consistently 
yields a high degree of dimensional accuracy, excellent concentricity, and 
a jewel-like ring finish. This process also eliminates expensive tooling 
and mold charges, frequently lowers costs to 30% of other methods of 
manufacture. The silver rings are uniformly hard for long life—75-90 
Brinell. 


ELECTRO TEC one-piece construction precludes dimensional varia- 
tion due to accumulated errors. The plastic base is fully cured before 


rings are plated into it, thus preventing separation of base material from 
the rings. 


ELECTRO TEC LARGE SLIP RING Assemblies are widely used in 
Radar Equipment, Fire Control Systems, Test Tables and many other 
critical applications. Light weight combined with rugged durability 
recommends their use in airborne applications. 


Every user knows the ELECTRO TEC reputation for quality and 
superiority in miniature and sub-miniature slip ring assemblies. 


ELECTRO TEC CORPORATION 


SOUTH HACKENSACK e@ NEW JERSEY 


) J y) Now a Complete Service 


in all sizes of Slip Ring Assemblies 


O.D. approx. 53/,”. 
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Hear STEAM, GREASE, 
FLEXING GIVING YOU TROUBLE? 
--»- WIRE WITH 

ROCKBESTOS , 








Regardless of whether your problem is one of temperature, moisture or other 
destructive elements — there’s a Rockbestos Wire that will solve either individual 


problems or combinations of all. 


These permanently insulated wires are specifically designed to meet troublesome 
problems in electrical wire. They are the result of more than 30 years’ experience in 
manufacturing special wires for electrical appliances and other products... experience 


that results in trouble-free wire performance regardless of operating conditions. 


| A tt RGEC ALOE ALR ast on 


ROCKBESTOS PRODUCTS CORPORATION 
NEW HAVEN 4, CONN. 


NEW YORK « CLEVELAND ¢ DETROIT « CHICAGO « PITTSBURGH « ST. LOUIS « LOS ANGELES 
OAKLAND, CALIFORNIA « NEW ORLEANS « SEATTLE 
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Potter Instrument Company, Inc. 

































“The ‘Flying Typewriter’ and 
all electronic counters 

require electric components \ 

that are rugged and reliable” 





says Jack Leight, Sales Engineer, 
Ward Leonard Electric Company, Mount Vernon, New York 

Spe 

on 

17 
de 

, ; : . ti 

The “Flying Typewriter’ is a revolutionary new high- ~ 
speed electronic printer for data handling, communi- les 
cations, and computing. Developed by the Potter In- be 
strument Company, Inc., Great Neck, New York, it on 
is capable of printing 24,000 characters a minute “‘on ex 
the fly”” from a continuously revolving type wheel. ™ 


Coupled to an electronic storage or memory unit, 
the machine first interprets, then prints in familiar 
typed lines, information taken in coded form from 
magnetic tape and punched cards or transmitted over 
narrow channel radio link, telephone and telegraph 
lines. The entire alphabet, numerals, punctuation 
and other special symbols are used in printing 300 
lines per minute. 

Such speed and accuracy in a machine require 
reliable, rugged electric components. That is why 
the Potter Instrument Company uses Ward Leonard 
VITROHM resistors and relays in the electronic counters 
for the “Flying Typewriter” as well as in many other 
types of high-speed electronic counters. 

The trouble-free operation of Ward Leonard con- 
trols also eliminates many costly and time-consuming 
repairs. 0 

Ward Leonard is always ready to put its staff of “ 
application engineers to work with you. 
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WARD LEONARD 
mine ELECTRIC COMPANY 


MOUNT VERNON, NEW YORK 


RRealke- Engineered Coitiols Since 1892 
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DISTRICT OFFICES 


AND REPRESENTATIVES 


Atlanta 5, Georgia 
Baltimore 18, Md. 
Charlotte 1, N. C. 
Chicago 4, Illinois 
Cincinnati 2, Ohio 

Cleveland 14, Ohio 

Corpus Christi, Texas 
Denver 2, Colorado 
Detroit 21, Michigan 
Hartford 6, Conn. 


C. B. Rogers and Associates 


Burling Electric Co. 


James L. Highsmith & Co. 


Ward Leonard Electric Co. 


Sheldon Storer and Assoc, 


The Ambos-Jones Co, 


Brance-Krachy Co., Inc. 
Mark G. Mueller 
Jesse W. Eakins Co. 


Ward Leonard Electric Co. 




































Special alloy resistance wire is being wound 
on Vitrohm cores by Caroline Jervisa, for 
17 years an employee of the company. 


Skilled operators spot weld terminals to 
Vitrohm resistor ceramic cores. Welding 
assures permanent anchorage to the cores. 


Houston 1, Texas | Brance-Krachy Co., Inc. 
Kansas City 2, Mo. | Maury E. Bettis Co. 


Knoxville, Tennessee | John G. Pettyjohn 


Long service life of VITROHM resistors 
results from unified manufacture, uniform quality, 
matched thermal characteristics 


Los Angeles 13, Calif. | Ward Leonard Electric Co. 
Memphis 3, Tenn. | E. E. Torkell 
Minneapolis 5, Minn. | Marvin H. Kirkeby 


VITROHM resistors stay on the job un- Newark 2, N. J. | Ward Leonard Electric Co. 


der the most adverse operating condi- 
tions such as those to which they are 
subjected in electronic counters where 
less carefully made resistors would 
break down. 

Thermal shock, vibration, corrosive 
atmosphere, overloads, even prolonged 
exposure to humidity and electrolysis 
will not affect their performance. All 


parts are uniform in quality, balanced 
in respect to thermal coefficient of 
expansion. 

All Ward Leonard controls are made 
to exacting specifications, are guaran- 
teed to give dependable service. 

Consult Ward Leonard on their com- 
plete line of resistors, relays, rheostats, 
and other electric controls to meet your 
special needs. 


New Orleans 13, La. | Electron Engineering Co. 
Philadelphia 2, Pa. | Ward Leonard Electric Co. 
Pittsburgh 16, Pa. | W. A. Bittner 


Roanoke, Virginia | Lynn H. Morris 





Rochester 7, N. Y. | Ward Leonard Electric Co. i! 
St. Louis 10, Mo. | Ward Leonard Electric Co. 
Salt Lake City 1,Utah | Leonard M. Slusser 
San Antonio, Texas | Brance-Krachy Co., Inc. 
San Francisco 3, Calif, | L. F. Church Co. 
Seattle 4, Wash. | Northwestern Agencies, Inc. | 


Tucson, Arizona | Central Station Equipment Co. 


CANADA 


Edmonton, Alta. | D. M. Fraser, Ltd. 
Halifax, N.S. | D. M. Fraser, Ltd. 
Montreal 25, P. Q. | D. M. Fraser, Ltd. 


Toronto 1, Ont. | D. M. Fraser, Ltd. 


Vancouver, B.C. | D. M. Fraser, Ltd. 


Winnipeg, Man. | D. M. Fraser, Ltd. 





O.D. and concentricity of finished ceramic 
cores is checked by Minna M. Henderson, 


who has had 12 years experience with 
Ward Leonard. 


Prior to firing, tubular ceramic cores are 
being cut to exact size by Ann Trotta. 
A continuous check is made to maintain 
close dimensional tolerances. 


EXPORT 


New York 4, N.Y. | Ad. Auriema, Inc. 





Ward Leonard’s com 
plete engineering text 
book, “‘Handbook of 


Power Resistors,’ $3 
Taso) bi 
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Series CM CAM RECYCLING TIMERS 


These Industrial Timer Corporation timers pro- 
vide accurate and highly dependable instruments for 
control of a single operation or multiple operations 
(simultaneously or in sequence). 


OUTSTANDING FEATURES ARE: 


(1) the wide range of over-all time cycles obtainable 
from any one model; 


(2) the ease with which over-all time cycles can be 
changed; 


(3) the simplicity with which individual cams can be 
adjusted for ON and OFF periods, and positioned in 
specific timing sequence. 


The Series CM Cam Recycling Timer repeats a definite 
electrical ON and OFF time cycle continuously. The cam 
is coupled to the motor by means of a simple gear and 
rack assembly—and the over-all time cycle can be easily 
changed by substituting gear racks. (Bulletin 33) 


Series MC MULTI-CAM TIMERS 


The Series MC Timer is identical to the CM Timer, but 
operates 2 to 6 circuits. All cams are mounted on a 
single shaft, which assures a common time cycle for all 
circuits. Each cam, however, is independently adjustable 
for a specific timing sequence. (Bulletin 34) 


Series RA SINGLE CYCLE CAM TIMERS 


The Series RA Timer provides a single time cycle upon 
being actuated electrically from remote control. A pawl 
on the cam eliminates necessity for prolonged closing 
of relay switch when starting. (Bulletin 35) 


Series RC SINGLE CYCLE MULTI-CAM TIMERS 


The RC is identical to the RA, but operates from 1 to 6 
additional circuits. Thus it provides all the features of 
the Series MC Timer, plus the single cycle control 
afforded by the RA. (Bulletin 35) 


Send us specifications, and we shall make recommendations based 
on your particular needs. Bulletins sent free on request. 


MANUFACTURERS OF THESE AND OTHER TIMERS AND 
CONTROLS FOR INDUSTRY— Time Delay Timers * Manual 
Set Timers * Tandem Automatic Recycling Timers * Running 
Time Meters © Instantaneous Reset Timers 


INDUSTRIAL TIMER CORPORATION 


115 EOISOW PLACE, NEWARK S, WN. @: 
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Gaylord Boxes 


Stack Straight and Firm - 
Save Time and Labor in Handling 


The strong, rigid corrugations of Gaylord Boxes plus their accurate 
scoring assure flaps that close perfectly. 


This controlled quality means a real saving of time and labor—as well as 





tempers—on the production line as well as in the warehouse. 


Their unseen quality gives you 


an extra margin of safety. Gaylord’s Research and Engineering Division is at your service. Check 


with the sales office nearest you for the latest developments in packaging 
for your industry. 


GAYLORD CONTAINER CORPORATION 


General Offices: ST. LOUIS © Branches: New York » Chicaco ¢ San Francisco * Atlanta * New Orleans * Jersey City ¢ Indianapolis * Los Angeles 
Seattle * Houston Oakland «© Minneapolis * Detroit * Columbus ¢ Fort Worth * Tampa « Dallas « St. Louis * Cincinnati * Des Moines 
Oklahoma City * Portland « Greenville * San Antonio * Memphis * Kansas City * Bogalusa * Chattanooga * Milwaukee * Weslaco * New Haven 
Amarillo * Appleton « Hickory * Sumter * Greensboro * Jackson * Miami * Omaha « Mobile © Philadelphia «¢ Little Rock »* Charlotte * Cleveland 


CORRUGATED AND SOLID FIBRE BOXES « FOLDING CARTONS « KRAFT BAGS AND SACKS « KRAFT PAPER AND SPECIALTIES 
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MICRO door interlock switch met every 
requirement for Gates Radio’s Navy 


Transmitter. 


Gates Radio engineers not 
only found in MICRO a de- 
pendable door interlock 
switch for their AN/URN 5 
Radio Beam Transmitter but 
one that met unusually exact- 
ing specifications. 


The switch shown here is fun- 
gus- and corrosion-proof, op- 
erates in wide temperature 
ranges, withstands high humid- 
ities and has undergone rigid 
shock and vibration tests. 


In this double switch assembly, 
one switch turns off current 
when drawer is opened, the 
other flashes warning if cur- 
rent is turned on manually with 
door open. 


Here is a typical example of far- 
reaching developments resulting 
from a consultation between a 
product design engineer and the 


MICRO organization :— 


\ few years ago design engineers of one of the 
world’s largest makers of electronic equipment 
came to MICRO for a door interlock switch, 


This switch must be small, dependable and give 
sure, automatic protection to equipment and per- 
sonnel by cutting off high voltage circuits when 


panel doors were opened. 


MICRO not only supplied this switch but began 
a long series of developments in door interlock 
switches which have met the different and equally 
exacting requirements of design engineers for 
almost every type of equipment for which such 
automatic protection is required. 


Today more than 30 variations of the original 
MICRO door interlock switch have been designed 
to meet specific needs. They are among the over 
6000 different varieties of switches which MICRO 
engineers have developed to meet the varied re- 
quirements of industrial designers ...and_ the 
end is not yet. 


Design engineers save time, money and needless 
experiment by bringing their precision switch 
problems to MICRO. MICRO field engineers can 
dip into an almost inexhaustible pool of experi- 
ence with every type of switch application prob- 
lem. They can select from thousands of switches 
already developed just the switch to meet the 
present need... or they will work with MICRO 
factory engineers to develop an entirely new 
switch if that be necessary. This plus service 
costs nothing... is available by a call to the 
nearest MICRO branch office. 
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MICRO door interlock 
switches developed to meet 
snecific needs of 
design engineers 


Four MICRO switch assemblies shown at the right 
are typical of the many varieties of door interlock 
switches which have been developed for the auto- 
matic protection of personnel working with high 


voltage cabinets. 


These switches will (1) automatically cut off current 
when cabinet door is opened; (2) permit a manual 
reclosing of the circuit when necessary while the 
door is open and (3) automatically restore protec- 
tion when door is reclosed. 


MICRO IACI consists of a metal mounting bracket, 
rod actuator and a plastic cased basic switch with a 
roller leaf actuator. 


MICRO 2AC6 assembly makes use of the smaller 
MICRO V3-1 switch and is designed for applications 
where space is limited. 


MICRO 3AC6 differs from 2AC6 in mounting 
brackets and mounting holes. Other variations of 
these assemblies are available. 


MICRO 4ACS is an assembly in which the second 
switch automatically operates warning light if cir- 
cuit is closed manually when the door is open. 

Other variatigns of MICRO door interlock switches 
which have been developed to meet specific applica- 
tions include: use of an hermetically sealed switch 
as the switching element, a switch in a mica-filled 
phenolic case, use of a square push rod shaft, dou- 
ble-pole, double-throw switches and others. MICRO 
engineers will be glad to discuss these and any other 
variations of MICRO door interlock switches to 


meet special requirements. 


MICRO 


MAKERS OF PRECISION SWITCHES 
FREEPORT, ILLINOIS 






A DIVISION OF 
MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 
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Let a MICRO Engineer 

show you how you can 
“use MICRO Precision Switches _ 
as a principle of good design” — 







1. Glass won't do in these gauges which measure the rate of flow 
of hydrofluoric acid. Chemical inertness . . . transparency to 
permit reading liquid levels . . . shatter-resistance . . . and 
easy machinability of both rod and tube are the reasons for 
specification of Kel-F. 


3. Mass production is possible with Kel-F because of its ready 
moldability. Electronic parts, like this tube base, may be in- 
jection molded in short cycles. No finishing, aside from sprue- 
removal, is required to assure close tolerance fits with metal 
parts. 


A Capsule Report on the Properties of KEL-F 


Chemical Inertness 

Wide temperature range 
—minus 320 F to 390 F 

High electrical resistance 

Low Cold Flow and machined 


Basic Kel-F Products Available 


MOLDING POWDERS DISPERSIONS 
Unplasticized NW-25 _ flows readily at 


#300 for high temper- N-1 
ature service 
#270 for less severe OILS, WAXES and GREASES 


temperatures #1 Light Oil 

: #3 Medium Oil 

(in either 410 Heavy Oil 

+300 or =270) #40 Waxy Oil (pour 
P20 with 20% plasticizer point 80-90 F) 


Plasticized 


P25 “ 25% ~ #150 Hard Wax at 70 F 
(Greases compounded to order) 


P30 “ 30% = 


* Zero Moisture Absorption 

* Variable transparency and 
flexibility properties 

* Readily molded, extruded 


fusion temperatures 
High molecular weight 
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2. Superior flexibility over a wide temperature range, combined 
with chemical inertness, make Kel-F the natural specifica. 
tion for this large valve diaphragm to be used for corrosive 
service. Measuring twelve inches in diameter, the dia- 
phragms are compression molded around metal inserts. 


4. A hermetical seal between insulation and contacts is required 
in these multi-lead terminals. Other major “specs” include 
superior electrical and heat resistance. Today, Kel-F is speci- 
fied for such applications—because the seal is easily achieved 
through compression molding about metal contacts. 


Standard Fabricated Kel-F Materials and Parts 
Available from Commercial Sources 


Molded Sheets * Extruded and Molded Rod * Extruded Tubing 
Thin Film (extruded as lay-flat tubing) * Strip 
Gaskets * Washers *® Valve Discs * ‘‘U"’ Packing 
“0” Rings *® Kel-F coated Resilient-core ‘‘O"’ Rings 
Valve Diaphragms 
Transformer Terminals * Rotary Electric Switches * Hook-up Wire 
Electronic Terminals, Tube Bases and Coil Forms 
For full information on various molders, extruders and 
fabricators of Kel-F products; also technical data on de- 


tailed properties, molding and application techniques — 
write 


Chemical Manufacturing Division 


THE MI. W. Kexroce Company 


P. 0. Box 469, 
Jersey City 3, N. J. 
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good, judgymart calls fot 
PARKER-KALON” 

whew good design calls kor 
SOCKET SCREWS 


SIZE-MARKED 
SOCKET HEAD 
CAP SCREWS 






FLAT HEAD 
SOCKET CAP 
SCREWS 


P-K SOCKET SCREW BULLETIN 


16 pages, describes all types, lists 
sizes, and illustrates quality control 
back of P-K guarantee. Free on 
scene ear seams request from your local P-K 
Distributor. Ask for samples. See why 
P-K Socket Screws take top honors 
in any test. Parker-Kalon Corporation, 
200 Varick St., New York 14. 


ENGINEERED 
HEX KEYS 





PIPE PLUGS 
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Expect more... 





PR MALLORY & CO inc 
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These were the specifications given to our Contact Production 
Engineers for contacts in the switch of an automotive lighting 
system. It may not look like a difficult job to produce. But, 
tungsten is hard and brittle and must be carefully ground to 
shape. Silver is soft and ductile... difficult to machine without 


“tearing”. Brazing materials for silver and tungsten are not 
the same. 


‘These were just a few of the 
problems involved in this 
particular job that were 
solved by Mallory pro- 
duction techniques. For 
example: new tungsten 
grinding equipment was 
designed, new brazing techniques were developed and the silver 
contact point was fabricated without machining. As a result, 
dimensions were held to the specified accuracy ... the required 
high braze strength was achieved... the entire job was mass 
produced, uniformly and at low cost. 


This is another example of how Mallory contact design and pro- 
duction experience, backed by specialized plant facilities, worked 
out the answer to a specific problem. Regardless of the require- 
ments of your electrical contacts, Mallory can produce them 
to the highest quality standards... at the right price. 


In Canada, made and sold by Johnson Matthey and Mallory, Ltd., 110 Industry Street, Toronto 15, Ontario. 


Electrical Contacts and Contact Assemblies 


















P.R.MALLORY & CO. Inc. 
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SERVING INDUSTRY WITH THESE PRODUCTS: 
Electromechanical — Resistors * Switches * Television Tuners * Vibrators 
Electrochemical—Capacitors « Rectifiers * Mercury Dry Batteries 
Metallurgical —Contacts* Special Metals and Ceramics * Welding Materials 









INC., INDIANAPOLIS 6, INDIANA 
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Natvar Products 












Varnished cambric—straight cut and bias 
Varnished cable tape 

Varnished canvas 

Varnished duck 

Varnished silk 

Varnished special rayon 

Varnished Fiberglas cloth 

Silicone coated Fiberglas 

Varnished papers 

Slot insulation 

Varnished tubing and sleeving 
Varnished identification markers 
Lacquered tubing and sleeving 

® Extruded plastic tubing and tape 

® Extruded plastic identification markers 


Ask for Catalog No. 22 
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Patricio Sordo, S. A., Balderas 95, Mexico, D. F., leading distributor 
of electrical supplies and equipment, handles the complete Natvar line. 
In this attractive window display, rolls of tape are used to spell out the 
word “Natvar,” and the sign in the window says “Natvar Products— 
The Best of their Kind.” Principal standard items are stocked, and 


are available for immediate delivery. 





Mexico's industrial growth in the last cade has been extremely rapid. 


Here, as in other principal industrial centers of the world, you will find 
convenient supplies of Natvar insulating materials made possible by the 


steadily increasing demand. 


Users everywhere are standardizing on Natvar flexible electrical insuia- 
tion because they have found it always the same, no matter where or 


when purchased. 


lf you need insulating materials with good physical and electrical prop- 
erties, and exceptional uniformity, it will pay you to get in touch with 


your distributor, or with us direct. 


FORMERLY THE NATIONAL VARNISHED PRODUCTS CORPORATION 


TELEPHONE CABLE ADDRESS 
RAHWAY 7-8800 NATVAR: RAHWAY, N. J. 


207 RANDOLPH AVENUE @ WOODBRIDGE, NEW JERSEY 
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These were the specifications given to our Contact Production 
AZ Engineers for contacts in the switch of an automotive lighting 
system. It may not look like a difficult job to produce. But, 
tungsten is hard and brittle and must be carefully ground to 
shape. Silver is soft and ductile ... difficult to machine without 
“tearing”. Brazing materials for silver and tungsten are not 
the same. 


‘These were just a few of the 
problems involved in this 
particular job that were 
solved by Mallory pro- 
duction techniques. For 
example: new tungsten 
grinding equipment was 
designed, new brazing techniques were developed and the silver 
contact point was fabricated without machining. As a result, 
dimensions were held to the specified accuracy ... the required 
high braze strength was achieved... the entire job was mass 


Expect MOTE ee. produced, uniformly and at low cost. 


This is another example of how Mallory contact design and pro- 


Get more duction experience, backed by specialized plant facilities, worked 


eeseianiiidetiatanin out the answer to a specific problem. Regardless of the require- 
ments of your electrical contacts allory c: yroduce them 
from MALLORY e a itacts, Mallory can prod 


to the highest quality standards... at the right price. 








In Canada, made and sold by Johnson Matthey and Mallory, Ltd., 110 Industry Street, Toronto 15, Ontario. 


Electrical Contacts and Contact Assemblies 


P.R.MALLORY & CO. Inc. SERVING INDUSTRY WITH THESE PRODUCTS: 
ee Electromechanical — Resistors * Switches © Television Tuners ® Vibrators 
: O a Electrochemical—Capacitors e Rectifiers * Mercury Dry Batteries 


Metallurgical —Contacts* Special Metals and Ceramics * Welding Materials 
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Patricio Sordo, S. A., Balderas 95, Mexico, D. F., leading distributor 
of electrical supplies and equipment, handles the complete Natvar line. 
In this attractive window display, rolls of tape are used to spell out the 
word “Natvar,” and the sign in the window says “Natvar P. ‘s— 
The Best of their Kind.” Principal standard items are stocked, and 


are available for immediate delivery. 






hess industrial growth in the last"@gcade has been extremely rapid. 


latvia Here, as in other principal industrial centers of the world, you will find 


convenient supplies of Natvar insulating materials made possible by the 


steadily increasing demand. 


















Natvar Products 
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Varnished cambric—straight cut and bias Users everywhere are standardizing on Natvar flexible electrical insula- 


Vornished cable tape tion because they have found it always the same, no matter where or 
Varnished canvas 
Varnished duck 
Varnished silk 

Varnished special rayon 
Varnished Fiberglas cloth 
Silicone coated Fiberglas 
Varnished papers 


when purchased. 


If you need insulating materials with good physical and electrical prop- 
erties, and exceptional uniformity, it will pay you to get in touch with 


your distributor, or with us direct. 


NATVAR conronarion i 


FORMERLY THE NATIONAL VARNISHED PRODUCTS CORPORATION 
TELEPHONE CABLE ADDRESS 
RAHWAY 7-8800 NATVAR: RAHWAY, N. J. 


207 RANDOLPH AVENUE e WOODBRIDGE, NEW JERSEY 


Slot insulation 

Varnished tubing and sleeving 
Varnished identification markers 
Lacquered tubing and sleeving 
Extruded plastic tubing and tape 

® Extruded plastic identification markers 


Ask for Catalog No. 22 
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COMPACTLY BUILT, Type KRX motor has rigid cast-iron 
enclosure, integrally cast feet, diagonally split conduit box. 


RS SSS 


EXTENDED BARS OF ROTOR pass through rotating baffle 
plate to form radial fan. Arrows indicate the flow of cooling air. 


New G-E enclosed high-slip motor 
saves up to 30% space, 40% weight 





ROTOR HEAT is generated in high-resistance fan blades, 
outside of enclosure. Fan dissipates heat directly to cooling air. 


Here’s an important development for builders of 
punch presses, centrifuges, and other high-inertia 
load machines. It’s General Electric’s new totally 
enclosed fan-cooled high-slip induction motor—the 
Tri-Clad* Type KRX. Incorporating a_ unique, 
efficient extended-bar rotor designed for improved 
heat transfer, it gives you: 


Space savings up to 30 percent, compared to con- 
ventional high-slip motors. Frame sizes are the same 
as normal-slip enclosed motors of equal rating. 
Up to 40 percent savings in weight, reducing your 
foundation and handling costs. 
Lower operating costs, because improved cooling 
allows smaller air gap, improving electrical efficiency. 
Extra motor protection against physical damage, 
electrical breakdown and operating wear and teat, 
because of famous Tri-Clad construction. 

For more data, check Bulletin GEC-924. 


*Reg. Trade-mark of General Electric Compatt. 
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EASY TO INSTALL ON YOUR MACHINES 
—COMPACT, VERSATILE LIMIT SWITCHES 


Does your machine design 
call for limit switches? Get 
the right type from General 
Electric. Versatile and com- 
pactly built, they’re easily 
installed, adjusted, and 
maintained. Available are 
the lever type shown (Bul- 
letin GEA-5705), rotating 
type (Bulletin GEA-5704), 
and track type (Bulletin 
GEA-5707). 





* | EASILY SPECIFIED, QUICKLY INSTALLED New push-button stations provide 


—PACKAGED METALLIC-RECTIFIER UNITS wide variety of unit combinations 


When a-c to d-c power con- : Se i 
enten eels for metallic An example of the design flexibility that marks General 


rectifiers, specify conven- Electric’s new oiltight push-button line is the variety 
ient packaged units from of stations available. Specify any combination of units 
General Electric. Ordering from one to nine, factory-mounted in one compact 
is easy—each metal-en- tati d 1 d ‘ 1 
land anti: cotansions: athe- station, or order enclosures and units separately. 
nium rectifier stacks, in- These surface-mounted enclosures accommodate 

of  fsulated transformer, con- the new line of G-E oiltight units with one basic type 

of contact block, interchangeable color rings, and a full 


a trols. No special foundation 
ly Jneeded. Simple connections line of interchangeable operators. Bulletin GEA-5779. 


1€ speed installation. See new 


















- Bulletin GEA-5658. ORNS ESSN cen ee RR NE ER SRN ONES SEEN See enon SaeEE 
| 
OUR LONG-RANGE MACHINE SALES | General Electric Company, Section D 668-97 
7 —PROGRESSIVE MECHANIZATION PROGRAM l Schenectady 5, N. Y. 
following bulleti 
“Progressive Mechaniza- ti = me the following bulletins | 
- Gos". new Wire | \/for reference purpeee 
: Xin connection with immediate projects j 
Power to America program ; : : 
: LIGEA-5658 Metallic-Rectifier Units 
presents to industry a se : ie : I: 
ng [JGEA-5704 Rotating-Type Limit Switches 
. tested, step-by-step  ap- E ane : 
y: : LIGEA-5705 Lever-Type Limit Switches ie 
proach to greater mechani- = ae ; 
se te f (JGEA-5707 Track-Type Limit Switches I 
4) zation. Addressed to your an 5 
ar ; }GEA-5779 Push-Button Stations i 
’ customers, it can be ex- : res }: 
wisi tise Taina. 1 | }GEA-5789 Progressive Mechanization | 
= = icles Has — ]GEC-924 Type KRX High-Slip Motors 
eee serene en Tee | CONSULT YOUR McGRAW-HILL ELECTRICAL CATALOG FOR 
on. gram includes sound-color PRODUCT ENGINEERS! You'll find “everything electric” for 
movie, “how-to”? manual, | machinery manufacturers in the General Electric section. 
and survey form. Details NAME 
in Bulletin GEA-5789. | COMPANY 
| STREET 
| CITY ; STATE 
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Because Chase wire is highly “workable” you'll find it 
superior for round wire bending techniques which permit 
fabricating of complex shapes in one continuous operation. 


Chase brass and copper wire is extremely ductile and 
malleable. This makes it particularly desirable for 
embossing, drawing, forming, shearing, cold-heading 
and other operations. It is also easily soldered, 
brazed, and welded. 


Chase wire comes in rich colors ranging from copper red 
to golden color for manufacture of gold-plated ware. se 
Painstaking inspection assures you a clean, smooth 3 
surface which means lower plating and polishing costs. 


(Chase P BRASS & COPPER 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION 





© The Nation’s Headquarters for Brass & Copper 


Albanyt Cleveland Kansas City, Mo. New York San Francisco 
Atlanta Dallas Los Angeles Philadelphia Seattle 
Baltimore Denver? Milwaukee Pittsburgh Waterbury 
Boston Detroit Minneapolis Providence 

Chicago Houstont Newark Rochestert (Tsales 
Cincinnati —_ Indianapolis New Orleans St. Louis office only) 
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° FIRST to prove the existence 


of Electromagnetic Waves 


Heinrich Rudolph Hertz 
1857-1894 


A pupil of Helmholtz, and Professor of Physics 
at the University of Bonn, this eminent 
German physicist was first to intentionally 
produce and measure electromagnetic waves. 
They were named ‘Hertzian waves" in his honor. 
His research, the basis for all modern elec- 


tronics, gave Marconi the idea for the ‘‘wireless."’ 


From an original drawing made for Ohmite 
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Ohmite tab-terminal and > 
ferrule-terminal type resis- 
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e+e MEET REQUIREMENTS OF 
JOINT ARMY-NAVY SPECIFICATION JAN-R-26A 


(Amendment 3) 
Ohmite offers an unusually complete line of resistors that meet 
the most rigid requirements (characteristics “G,” “J,” and “F”)of : 
Joint Acu Ried Specification JAN-R-26A.To meet these require 
ments, resistors must pass severe moisture resistance and thermal — 
shock tests. They are require’ to withstand strenuous vibration 
applied for five continuous hours, and satisfy the requirements 0 
many other tests. 
Of the 38 different resistor styles listed in J AN-R-26A, Obmite 
offers 33 styles that meet these specifications, in a complete rang? 
of resistance values. 


OHMITE MANUFACTURING COMPANY 
4806 Flournoy Street, Chicago 44, Illinois 









GENERATOR SETS 


(to 20 KW) 


High Frequency (to 12000 cy) 


400 Cycle 
Frequency Changers 
Phase Convertors 
Low Voltage DC 


High Voltage DC (2500 V) 


DC to DC; AC to AC 
AC to DC; DC to AC 
High to Low Frequency 
Low to High Frequency 
Telephone Ringing 
Moving Picture 


GENERATORS 


(to 20 KW) 


ALTERNATING CURRENT 


Single Phase 
Polyphase 
Standard Frequency 
High Frequency 
Inductor Alternators 
Permanent Magnet 


DIRECT CURRENT 
Low Voltage 
Plating 
High Voltage 





CONVERTORS 


(to 20 KW) 
Phase Convertors 
Frequency Convertors 


DYNAMOTORS 


DC to AC 
DC to DC 





(to 30 M.P.) 


ALTERNATING CURRENT 
Squirrel Cage Induction 
Wound Rotor Induction 
Synchronous 
Single Phase 
Polyphase 
Standard Frequencies 
High Frequencies 
DIRECT CURRENT 
Series 
Shunt 
Compound 
High Voltage 
Standard Voltage 
Low Voltage 


SPECIAL APPLICATIONS 


Torque Motors 
Brake Motors 


You must have made this bet many times already . . . 
and you won, or you would not be reading this now! 


Every day, thousands of lives (probably including 
yours) and countless tons of many products are safe- 
guarded by made-to-order Esco electric power units. 


In the marine field, radar has made tremendous con- 
tributions to safety at sea. Practically every ocean 
liner, tug, fishing boat, and other vessel equipped with 
radar depends on Esco to supply the power for this 
life-guarding electronic equipment. 
On the Independence and Constitution, largest Amer- 
ican luxury liners, watertight doors seal off compart- 
ments in the hull. These doors are operated by Esco 
motors to provide dependable power in any emergency. 
Wherever operating conditions are rugged or failure 
could be disastrous . . . you will find Esco products 
specifically designed to do a particular job. 
If you value the reputation of your product, why not 
ask Esco engineers to provide a made-to-order unit that 
will increase dependability, add to the life, and better 
the performance of that product? Write us today. 
PLEASE!! 
When you write for information, please send de- 


tails of your requirements. Esco equipment is speci- 
fically designed to fit your individual application. 


ELECTRIC SPECIALTY <- 


171 SOUTH STREET STAMFORD, CONN. 
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HANKSCRAFT 
VAPOR-MASTER 





a) ADJUSTMENT / 
PLATE % 


INSUROK LAMINATE 
Replacing a three-piece assem- 
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bly, this plate is economically 
punched from an INSU ROK lam- 


inate. Retains its insulating prop- 





erties under repeated cycles of 
moisture and heat. 
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MOLDED PHENOLIC MOLDED PHENOLIC 


Q wv 


MOLDED FABRIC-FILLED 
MELAMINE 





1 his molded phenolic base, in Molded from a phenolic plastic To withstand alternating cycles 

replacing porcelain, eliminated that possesses the high impact of boiling and cooling. a macerated 

: 5 5 : 

water leakage, breakage, and ex- strength and light weight needed cotton melamine was used. This } 

cessive weight. Holds dimensions for this cover. It is capable of with- material has hich heat resistance, 
‘ s hig 


Pisa 2 


more closely. Molders marvel at standing constant exposure to low water absorption, and high 
its thin walls and deep draws. moisture and high temperatures. are resistance. 


© INSULATING [0 


DISC 


0 « 


MOLDED PHENOLIC 


e HANDLE (== 


MOLDED PHENOLIC 








INSUROK MELAMINE LAMINATE 
This punched INSUROK lam- 


This compression-molded, phe- 
mate provides high strength, ri- 


Warpage is eliminated in this 
cap by compression molding it 


from a heat-resistant phenolic 


nolic handle easily supports the8' 
gidity, and heat resistance. Its 
resistance to are tracking and its 
high dielectric strength prevent 
short circuiting. 


It also acts as a good heat jnsula- 


pound load through two screws) 
which has low moisture absorp- 


tion. Its high impact strength pre- 
vents breakage. 


tor—keeping the hand grip com 
fortable to the touch. 
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This Hankseraft “Vapor-Master,” for- 
merly made of porcelain, was heavy, cum- 


bersome, and difficult to assemble. Breakage 
was also a problem. Hankscraft engineers 


decided to redesign the unit for plastics. 
PROVIDES A 


Because The Richardson Company ren- 





m- a p ders a complete plastics service—from ma- 
ly terials development through design, mold- 
. | nn cl OWiCd. ing, laminating, and fabrication—they 
¥ were selected to handle the job. Richardson 
. and Hankscraft engineers worked closely 


on the design of the parts, selection of ma- 


a ON ALL SEVEN terials, and production methods. They 


created an attractive, sturdy, all-plastic 


Te VS oe No “Vapor-Master,” weighing only 3 pounds. 


Difficult plastics problems, like those of 
the Hankscraft Company, are being solved 
every day by the highly skilled Richardson 





les engineering staff. The Richardson Company 
ted offers a complete single-source plastics serv- 
mT ice embracing molding, laminating, and 
id ) es fabricating. Write for information today. 
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MELROSE PARK, ILL. 
=~ K TYLER, TEX. SS 
MOLDED & LAMINATED PLASTICS 


Write for Illustrated INSUROK Folder SW 


phe- | INDIANAPOLIS, IND. 
au. | NEWNAN, GA. 


| he RICHARDSON COMPANY 


FOUNDED 1858—LOCKLAND, OHIO : 
2799 Lake St., Melrose Park, Illinois (Chicago District) NEW BRUNSWICK, N. J. OGDEN, UTAH 
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Why are there /4 different 


Westinghouse Instruments 


to measure power. ? 





The wider choice you get in Westinghouse Instruments offers you new opportunities 
to improve your product’s performance, appearance, salability. Whether you want 
to measure amperes, volts, watts, vars, power factor, frequency or synchronism, 
there’s a Westinghouse Instrument to meet the precise requirements of your custom- 


ers. And the performance of a// Westinghouse Instruments meet ASA Standards. 


If your job is supervision of production or plant operation, getting just the right 
instrument can help you gain closer control of a process or more efficient operation 
of plant facilities. Moreover, Westinghouse offers you competent application assist- 


ance to help you employ instruments most effectively. 


If your job is research, this complete line of instruments serves all your needs for 
the measurement of electrical values. The diversity of types, for any given measure- 
ment, includes many variations in size, types or mounting, types of scale, range, 
accuracy and styling, as well as instruments to measure position, time, temperature 


and speed. 


Take the case of a leading electronic equipment manufacturer. They needed to equip 
tube test stations with a variety of instruments having co-ordinated styling for best 
appearance; small enough to permit close grouping and accurate enough to serve as 
“standards”. Standard Westinghouse Instruments answered every requirement! Next 
time you need instruments to improve a product, perfect a process or probe a problem 


... Specify Westinghouse! J-40419 


you can BE SURE... 1¢ is 


Westinghouse 


For complete information about West- 
inghouse Instruments, write for Booklet 
B-4696. Address: Westinghouse Electric 
Corporation P. O. Box 868, Pittsburgh 
30, Pennsylvania. 





HAVE YOUR FASTENING METHODS 


It’s a long way from the zinc-lined scrub-boxes Great- 
grandmother knew to today’s streamlined home laundry...and 
design changes come faster than ever these days. 

That's why it pays to have your fastening methods checked 
by trained specialists . . . constantly. 


United-Carr offers you * Complete engineering and 
design service. % Complete facilities for volume 
production of specialized fasteners and allied devices. 

* Wide experience with the top manufacturers of appliances, 
automobiles, aircraft, electronic equipment, furniture. 

* The varied technical knowledge of all our divisions and 
subsidiary companies combined . . . to help you cut costs, 
speed assembly, improve product performance. 


Call your nearest United-Carr field engineer before your 
new designs crystallize. It is in this all-important planning 
stage that you can make the most effective 
use of our special services. 
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UNITED-CARR 


UNITED-CARR FASTENER CORP., CAMBRIDGE 42, MASS. 























FASTENERS 


TAILOR-MADE IN VOLUME QUANTITIES 
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Weight reductions 
| | average 3()% 


in new line of 
transformers 


employing 


Custetia’ 


TYPE 6 
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Another example of savings permitted by this 
Johns-Manville purified asbestos insulation 


A new tine of dry type transformers an- 
nounced by a prominent electrical manufacturer 
achieves savings in weight up to 50% in some 
models . . . 30% on the average. Contributing to 
these savings is the use of Quinterra Type 6 as 
layer insulation between the high and low volt- 
age windings. 

Other manufacturers also report that Quin- 
terra Type 6 permits substantial material sav- 
ings. In addition, they state that this flexible 
insulation raises overload limits, increases 
safety, minimizes rejects, lengthens equipment 
service life, and lowers production costs. 

Quinterra Type 6 possesses high thermal sta- 
bility and lasting dielectric strength. It is a 
twin-ply, polyvinyl acetate treated purified as- 
bestos insulation with a dielectric strength of 


300 VPM. Even when its saturant is baked out 
by continuous exposure to 200 C, it retains the 
inherent dielectric of the base sheet which is at 
least 200 VPM ...and it remains a dielectric 
up to 400 C. 

Type 6 is the strongest Quinterra because it is 
made by combining and calendering two layers 
together into a dense, smooth surfaced insula- 
tion. Its good tensile and bursting strengths 
enable operators to achieve favorable produc- 
tion rates. Further economies result from its 
large square-foot-per-dollar coverage. 


If you are a manufacturer of magnetic or 
resistance devices, Quinterra Type 6 may enable 
you to obtain substantial cost reductions. For 
samples and additional information, write 
Johns-Manville, Box 60, New York 16, N.Y. 


tQuinorgobord #1100, another J-M purified asbestos insulation, is also used as end filler strips. 


*Quinterra is the registered trade mark of Johns-Manville’s purified asbestos electrical insulation. 


JOHNS MANVILLE 


Johns-Manville ELECTRICAL INSULATIONS 


“="RODUCTS5 
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Wide Choice of PHELPS DODGE 


FOR HOTWIRE CLASS 6), 


a: ro eed 
6 SL ae 


Dry-Type Transformers 


"OL takes the Jost 


an eceteS 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 
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F|GLASS-COVERED Magnet Wire 


AND CLASS H DESIGNS ! 


GOOD THERMAL PROPERTIES IN CLASS B & CLASS H RANGE 
POSITIVE INORGANIC SPACING BETWEEN TURNS 

EXCELLENT MOISTURE AND CHEMICAL RESISTANCE 

DESIGN ECONOMIES AT HIGHER TEMPERATURE 


N PHELPS DODGE magnet wire, spiral wraps 
I of fiberglass provide—between turns— 
permanent, inorganic spacers which with- 
stand high temperature, extreme overloads. 
Impregnated against abrasion with organic 


varnishes, the insulation is Class B. With 


Silicone varnishes, it’s Class H. Glass com- 
bined with films, notably Formvar, gives 
Phelps Dodge magnet wire an excellent bal- 
ance of overall properties for higher tem- 
perature, higher turn voltage applications. 


Complete information on request. 


Any time magnet wire is your problem, consult 
Phelps Dodge for the quickest, easiest answer! 


INCA MANUFACTURING DIVISION 


FORT WAYNE, INDIANA 
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PLASTER CASTING Is SAND CASTING 7 


ALCOA MAKES LIGHT METAL GASTIN 
BY ALL FOUR PROCESSES 


When you discuss your casting job with an Alcoa sales at working with light metals. Alcoa engineers are com 


engineer, you can be sure that he will recommend the pletely unbiased in their approach to any question you 
process that best fits your needs. If your part should be might put to them. For these reasons, Alcoa sales ¥ 
die cast, two modern die casting plants and 30 years’ engineers are quick to point out the advantages of 
die casting experience back his recommendations. He both aluminum and magnesium for your application. 
can also suggest sand casting, for Alcoa has five sand Your first step toward using these extensive facilities 
foundries and 41 years’ experience in the casting busi- is to call your local Alcoa sales office—listed undet 
ness. Permanent mold castings? Four of our foundries “Aluminum” in the classified phone book. Or write: 
make permanent mold_castings. One in Detroit special- 

izes in plaster casting. Obviously, Alcoa sales engi- 

neers have no axe to grind for any one process. ALUMINUM COMPANY OF AMERICA ALCOA 

The same applies to choice of light metals. Alcoa’s 1699-M Gulf Building © Pittsburgh 19, Pa. 
casting facilities are equipped to handle both aluminum 


and magnesium. Alcoa casting specialists are old hands 





2MANENT MOLD CASTING 


See erence 


ALLOY CONTROL—Alcoa foundries are equipped with direct read- 
ing quantometers, like this. In less than a minute, these instruments pro- 


vide a complete spectrographic analysis of an alloy being cast. 


ASK ALCOA FIRST 
WHATEVER YOUR NEED IN ALUMINUM 


Your local Alcoa sales office is headquarters 
a“ . . . 
for “everything” in aluminum. Look for Alcoa 


under “‘Aluminum” in your classified 
phone book. 


DIE CASTING 


RESEARCH TEST—In Alcoa's 70,000 rpm whirlpit, rotating parts can 
be tested to destruction. Provision is also made for brittle lacquer and 
strain gage investigation while the rotating part is under stress. 


Za Ua) 
T i] bal 
SHEET, PLATE, FOIL UBE,-PIPE AND PIPE FITTINGS MACHINE SPECIALTIES 
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op reasons to bat you dheamung 


This is a time for planning, by business men of 
vision. The day must come when allocations and 
priorities will be words of the past . . . when 
materials will be much easier to get and orders 
perhaps much harder. Against that day, let 


some of your dreaming center on stainless steel, 


You can make it BETTER with 


Allegheny Metal 


WED <063 


the most uniquely useful metal in the book— 
hard, strong, beautiful, everlasting. 

@ Our Development Engineers and Research 
Staff are at your service. Let us work with you. 
Allegheny Ludlum Steel Corporation, Oliver 
Building, Pittsburgh 22, Pa. 
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THE SMOOTH-HAIRED GERMAN SHEPHERD 
is considered by many the king of the work- 
ing dogs. He is loyal, suspicious of stran- 
gers, easily trained and has unusually keen 
senses of sight and smell. Average height of 
the breed is 24 inches. 


The boregoung @ « tus copy trom the records A the American Kennel Cheb 
Le witmens wbervel, the Officral Seal ie slfined hevete thie LStibey of ee 
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To guard against shipping damage 
Use the Box with the Pedigree 
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> BURSTING 
5 TEST 

Size 
LIMIT 


GROSS 
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CERTIFICATE 
OF BOX MAKER 
THIS BOX CONFORMS TO ALL 
CONSTRUCTION REQUIRE- 
oO MENTS OF CONSOLIDATED 

FREIGHT CLASSIFICATION 
LBS. PER 
SQ. INCH 


75 INCHES 


















_ YOU ORDER boxes with 
a pedigree you can be sure the 
carload shipments you receive will 
measure up to the same high stand- 
ards as submitted samples or previ- 
ous shipment. 


That’s why Gulf Oil Corporation 
relies on Union boxes to protect its 
cans of famous Gulf Oil from refinery 
to service stations all over the coun- 
try. 


Every month more makers of 
famous brand products are shipping 
in Union boxes. 





Dependable Packaging 
Since 1872 


UNION Corrugated Containers 


UNION BAG s Paper Corporation 


Principal Offices: WOOLWORTH BLDG., NEW YORK 7, N.Y. 
Corrugated Container Plants: SAVANNAH, GEORGIA + CHICAGO, ILLINOIS * TRENTON, NEW JERSEY 


RING 
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Tests Like T 


his Show The 


Stamina of Ra M “All-Weather” Motors! 


The standard R&M “All-Weather”? open motor 
shown below was placed in a specially built test 
chamber in which it was blasted with highly abrasive 
200-mesh powdered quartz. 


After 2,860 hours continuous operation, it was torn 
down for examination. In spite of the tremendous 
amount of quartz deposited by air circulating through 
the motor, this is what was found: insulation showed 
no damage; effective thru-ventilation had kept all 
air-passages clear and unblocked; grease in the fully- 


This R & M “open” type motor has operated 8066 hours 
while being biasted with highly abrasive powdered quartz. 


R&M MAKES THEM ALL! 


Explosion-Proof; Totally-Enclosed; Single 
Phase; Direct Current; Motor Generators; Fre- 
quency Converters; Chemical Plant Motors; 
Close-Coupled Pump Motors; 

Jet Pump Motors; 

Motor Parts. 


sealed pre-lubricated ball bearings was not contami. 
nated—effective bearing seals had kept grease in 
abrasive out. 

After 8,000 hours in this “snow storm”’ of quartz the 
motor is still going strong, even though this acgg, 
erated test is subjecting it to treatment that woul 
never be encountered in normal applications. 


This is the kind of stamina you can expect with ReM 
Motors working for you... this is the performanee 
for which R & M ‘All-Weather’? Motors are famous! 


ee 


Large deposits of quartz were found throughout the 
motor, yet insulation is sound, bearings are clean. 


Ir you’re looking for the one motor with real staying-power 
—even on the toughest jobs—if expensive “‘down-time” due 
to motor failure is costing you money, write for Bulletin 4% 
today. It tells the full ‘‘All-Weather’’ story —shows you the 
many ‘extras’? R & M offers at standard prices! No obligation. 


IEEING = MYERS, ine. 


*** All-Weather”’ is the trademark 
of Robbins & Myers, Inc. 


Fractional & Integral h.p. 
Motors & Generators 


SPRINGFIELD 99, OHIO © BRANTFORD, ONTARIO 
ao oo = ah) y 6 
ie SN Y 


Propellair Industrial 
Ventilating Equipment 


Electric 
Fans 


Electric & Hand 
Hoists & Cranes 


Moyno 
Pumps 


Kp 
cl 


Bhe 





R&M “All-Weather” polyphase motors, | to 125 h.p. 


wl 1 to 125 h.p.... R&M has the motor you need! 


ne” due 
tin 400 
you the frbsion-Proof Totally- Frequency 


Reid , . ° . ’ . 1? 
closed Fan-Cooled, and Direct Current Capacitor Single Converters 
Memical Plant Motors, 1 to 7% h.p. Phase, 1 to 7% h.p. 9% to 15 K.W 
1 to 40 h.p. ’ 
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and the PLU 5 a degree of dependability that can result only 


from knowledge reduced to controlled stand- 


is MACALLEN ardized processes, and high accuracy to facili- 


tate easy assembly 


when you think of MICA ...think of MACALLEN 


MACALLEN MICA BOGGLES iu 


16 MACALLEN STREET * BOSTON 27, MASS. 


ALL FORMS, ALL QUANTITIES — ALL DEPENDABLE ee aay a> Nee Sen 
CLEVELAND: 123] SUPERIOR AVE. 
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You can depem# on 
DIVISIONS OF ASSOCIATED SPRING CORPORATION 





THE | 
WILLIAM D. GIBSON 


1800 Clybo 
Chicag° \4 


urn Avenue 


RAYMON 
munkacrnae C0, 


Corry, Pennsy| 
ennsylvaniq 











No. 108 machine 
makes = 


coil winding 
more profitable 


Quick set-up and 








greater accuracy 
LOWER COSTS 


weaw hb Biel 


4 €.; 
Leesona® No. 108 Coil Winder for high 
accuracy, top production and lowest costs in 
shops where change-overs are frequent. 
Takes long or short runs; easy to set up; no 
cams or gears to remove when making set- 
up changes; all controls are within eas” 
reach of the operator even when seated. 


Fuze Wawung Dedgn 





So simple, the operator can make set-up changes in a matter from #20 to #44 (A.W.G). Coil lengths may be from 14” to 
of minutes. So moderate in price you can easily replace older, 35’’, with outside diameters up to 5’’ round or square. 
less satisfactory equipment and soon see savings write off your ACCURACY CONTROLLED, because leadscrew traverse and 
investment. quick-reversing clutch give positive control of wire layer. In- 
This is the manual paper feed machine which won the dicators help operatur time paper feeding accurately even at 
“Electrical Manufacturing’”’ magazine’s design prize. Set-up high speed. 
time is reduced to a minimum by external controls and Send for Bulletin 108A and read al/ the good news about this 
change-over from job to job is quick and easy. It winds wires flexible high production, low cost coil winder. 











UNIVERSAL WINDING COMPANY 
6 \ P. O. Box 1605, Providence 1, R. I. 
Te Chicago office and Demonstration Room, 9 So. Clinton St., Chicago 6, Ill. 










| For winding coils in quantity 
accurately...automatically 


use Universal Winding Machines 
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WHAT fitelines REALLY DELIVER IS MORE SERVICE...LESS SERVICING 
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How to spot a truly 


You are looking at the first motor made to utilize 
pre-lubrication to its utmost. Notice the bearing 
hub. It was designed for a pre-lubricated bearing. 
There are wo grease fittings or plugs. The way 
to grease this modern motor is don’t. 
Westinghouse—the pioneer in pre-lubricated 
motors—announced in 1948, after 15 years of tests 
in the laboratory and on the job throughout indus- 
try, that Life-Line motors needed no further lubri- 
cation. That meant what it said; still means it. You 
don’t have to lubricate them in six months or six 
years. You don’t have to lubricate them—period! 
This means you can’t grease a Life-Line motor 
incorrectly. No chance to push dirt into bearings 
... to force grease through seals and into 


you can BE SURE...1F 175 


Westinghouse 
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pre-lubricated motor 


windings. No chance for greasing errors at 
all! Lubrication problems are out. 

So be sure you get a truly pre-lubricated motor. 
Look for one that has no grease fittings. You'll 
know then it means what it says and needs no 
greasing attention. You'll find your answer in 
Life-Lines. Remember this is but one reason why 
Life-Lines offer you more service on the job... 
less servicing. 


Ask your Westinghouse representative about 





other reasons—all steel construction and greater 
electrical strength. And ask for a free copy of 
“Facts on Pre-Lubricated Bearings” (B-4378), or 
write Westinghouse Electric Corporation, P. O. 


Box 868, Pittsburgh 30, Pennsylvania, J-21705-A 







































































MAGNETOS—To save space and weight, new air- 
craft magnetos by Scintilla Magneto Division, 
Bendix Aviation Corporation, now feature rotors 
made with Carboloy Permanent Magnets. Figure 
A shows old-style rotor that weighs 4 lbs. 9 ozs. 





Figure B shows newly designed rotating Carboloy 
Permanent Magnet weighing only 2 lbs. 4 ozs— 
less than half as much as old-style rotor. A typical 
case of product improvement with Carboloy Alnico 
Permanent Magnets. ‘ 


How Carboloy Permanent Magnets 
improve electrical products 





CONTROLS—Switches in com- 
pact Minneapolis-Honeywell 
controls use permanent mag- 
nets to give safer snap action, 
help quench arcs. The magnets 
are exceptionally stable; pro- 
vide uniform high energy for 
the life of the control. 
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Want to cut down product size, 
weight? Build a better-perform- 
ing product for less money? 

Then check the possibility of 
using Carboloy Alnico Perma- 
nent Magnets wherever you need 
lasting magnetic energy. 

Carboloy Permanent Magnets 
are simple, self-containing 
sources of energy that never fail. 
They are powerful in small sizes. 
Need no outside power supply, no 
maintenance. They help reduce 
fabrication costs by eliminating 
wires, coils and operating parts. 
Above all, they let you simplify 
design . . . build a lighter, more 
compact, finer-performing prod- 
uct at a saving. 


CARBOLOY 


On these pages you'll see how 
others got the jump on competi- 
tors by using permanent magnets. 
Perhaps you'll get an application 
idea from reading about them. 


CARBOLOY SERVICES 


If so, check Carboloy magnet 
engineers for free, expert advice 
and an assist in design and ap- 
plication. Look to Carboloy pro- 
duction lines, too, for the uniform, 
high-energy Alnico magnets you'll 
need for best results — all sizes, 
all shapes; cast or sintered to your 
specifications. 

Send coupon for free Magnet 
Design Manual PM-101 and 
Standard Stock Catalog PM-100. 





DEPARTMENT OF GENERAL ELECTRIC COMPANY 
11109 East 8 Mile Street, Detroit 32, Michigan 
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INSTRUMENTS—Figure A is damping magnet GENERATORS—When GE engineers had only 
once used in GE indicators. Figure B is tiny 6” x 6” area for jet’s tachometer generator 
Carboloy magnet now used. It permits smaller they whipped design problem with a tiny 
indicator design (Fig. C), cuts materials and permanent magnet. It eliminated coils and 
assembling costs . . . speeds up calibrations. wires, supplied the powerful energy required. 


ADVANTAGES OF CARBOLOY 
PERMANENT MAGNETS 


Simple — no operat- 7 No power failures 

ing parts 

8 Combine electrical and 
Uniformly powerful mechanical features 


a Simplify mechanical 


Permanent source of : 
assemblies 


magnetic energy 


10 Uninterrupted opera- 
tion 


Cool-running 1 1 Moisture-resistant 


i 
2 
3 
4 No coils to wire 
5 
a 


No operating costs 1 2 Create savings 


MOTORS—New plugging control for brakeless 


stopping of polyphase induction motors fea- “Carboloy” is the trademark for the products of Carboloy 
tures Carboloy Permanent Magnet. An eddy- Department of Generel Blecwic Company 


current disk, rotating in the magnetic assem- — 
bly, creates a torque. As the motor’s speed Plants at Detroit, Michigan; Edmore, Michigan; 


nears zero with power reversed, torque de- and Schenectady, New York 
crease interrupts circuit, quickly stops motor. 


Carboloy Department of General Electric Company 


CARBOLOY 11109 East 8 Mile Street, Detroit 32, Michigan 


Gentlemen: 
Please rush me, without cost or obligation, copies of Permanent 
eo i CO Magnet Design Manual PM-101 and Standard Stock Catalog PM-100. 
ea NAME 
ayes Ay § A : POSITION 
MAGNETS — 


ADDRESS 


ere ; ZONE STATE 
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A lot better than “Gimmicks”. . . and 
Just as Cheap in the Long Run! 


Because they're so much easier to install, Stackpole 





Type GA low-value capacitors cost no more than 
makeshift twisted-wire “gimmicks” in the long run, 
What's more, they offer much greater stability, 
higher Q, better insulation resistance and higher 
a breakdown voltage. They are far superior mechani- 
cally and eliminate the induc. 
tive characteristic Common to 


twisted wires. 


Samples on letterhead request, 


1) 
BETTER DESIGN 
and PRODUCTION 


For Smaller Coils .. . Simplified 
Equipment Assembly 


Chances are you'll gain in several ways by using Stackpole 
Molded Coil Forms as mechanical supports for windings! 
They cost little. They permit smaller coils. They simplify 
equipment assembly with point-to-point wiring and require a 
lot fewer soldered connections. Forms 


nD at little helps 


are available with iron core sections 
that increase Q materially while de- 
creasing the amount of wire needed 


for a given inductance. Stray magnetic 
fields are greatly reduced. 


Electronic Components Division 


STACKPOLE CARBON COMPANY 
St. Marys, Pa. 





STACKPOLE 


FIXED and VARIABLE RESISTORS * SPECIAL RESISTORS © LINE and 
SLIDE SWITCHES « IRON CORES * CERAMAG’ CORES (FERRITES) 
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SERVICE 
GREATER VARIETY 
HIGHER QUALITY 


ALLMETAL 
AN 


MACHINE SCREWS - NUTS - BOLTS - WASHERS - PINS + RIVETS 










AVAILABLE IMMEDIATELY FROM STOCK, an 
endless stream of first quality “AN” stainless fasteners is 
Allmetal’s answer to the exacting demands of defense pro- 
duction . . . in aircraft, electronics, ordnance, in industry 
everywhere. Always remember Allmetal, to get the fasteners 
you want—when you want them. 


WRITE FOR 
CATALOG, 
ON YOUR 
LETTERHEAD, 
TODAY! 
MA SEAL FACT RE RAy. i BE a 





> € 


awh >, SCREW PRODUCTS COMPANY, INC. 
OF DEFENSE PHOTOGRAPHS Srene*® 33 GREENE STREET NEW YORK 13,N. Y. 
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These photographs show a lot of copper bus bar in a 
new plant of a great chemical company, whose name 
and location cannot be disclosed. The copper carries 
heavy currents to electro-chemical equipment for the 
production of valuable products used in national defense 
and in industry. Revere furnished 325,000 pounds of 
bus bar for this service, the bar going into substations, 
rectifier stations, and cell houses. In addition, at the 
time of installation the Revere Technical Advisory 
Service collaborated with the customer in working out 
some difficult details in the design of switches. If you 
need electrical conductors, remember that copper has 
the highest electrical conductivity of all the commercial 
metals, that Revere makes bus bar, and that the Revere 


Technical Advisory Service is always ready to work with 
you on any problem concerning copper and its alloys 
or aluminum alloys. Call the nearest Revere Sales Office. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


Mills: Baltimore, Md.; Chicago and Clinton, IIl.; Detro#, Mich.; 
Los Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, N. Y.— 
ales Offices in Principal Cittes, Distributors Everywhere 


SEE REVERE’S ‘‘MEET THE PRESS’’ ON NBC TELEVISION EVERY SUNDAY 
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» Bulletin 9 jh Voltage Sy Bulletin 922 Low Voltage Synchro- 
nous Motor Starter with current limit- nous Motor Starter for reduced volt- 
__ ing fuses. Oil switch in rear of starter. 


age starting. Autotransformer type. 


@ The motor starters, shown above, are examples 


of the many big units in the Allen-Bradley line. 
F 0 R : M oO T oO ey S Various types of manual or automatic starters 
for synchronous motors are available...up to 

900 hp., 220 to 4600 volts. 
High voltage squirrel cage automatic motor 
starters are listed up to 700 hp., 2000 to 4600 
volts. Relays and contactors are time-tested A-B 
Horsepowe! oni designs, fully protected when specified, by current 

: 2000-2500v 2501-4 limiting fuses. 

Operation : The A-B Handy Catalog is a convenient manual 


on motor controls... large or small. Write for it, 
today! 

| ” ” tic 

| 726 na 


| ” 


Allen-Bradley Co., 1316 S. Second St., 
| 740 


| Bulletin| Type of 
|Number Motor 


| 646 \Sq. Cage 


Milwaukee 4, Wis. 
| 741 


| 742 


8-52—MR 
747 
| 904 Manual | 
t tic 
| 906 ar 
914 


922 


a | 
(*) At 100% power factor — a 
MOTOR CONTROL | 
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Bulletin 906 Low Voltage Syn- 
chronous Motor Starter — Full Volt- 
age Type—Automatic Operation 


Bulletin 742 Low Voltage Squirrel 
Cage Motor Starter—Stepless 
Resistance Type— Automatic 


"Bulletin 747 High Voltage Squirrel 
Cage Motor Starter — Autotrans- 
former Type—Automatic Operation 


Bulletin 914 Low Voltage Syn- 
chronous Motor Starter—Resist- 
ance Type—Automatic Operation 


Bulletin 726 High Voltage Squirrel 
Cage Motor Starter —Full Voltage 
Type—Automatic Operation 


—*" Bulletin 646 Low Voltage Squirrel 
Cage Motor Starter—Autotrans- 
former Type— Manual Operation 
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FOR TOMORROW’S DEMAND 7 


In long association with the electrical industry, ccf has worked 
closely with equipment manufacturers in designing and 
manufacturing new and improved anti-friction bearings. 


To continue to help put the right bearing in the right place, 


scsr has increased its manufacturing area 30.4°%. The 
two & Philadelphia plants, and the Shippensburg plant have 
been expanded .. . plus an entirely new plant at Altoona, 


Pa. All this is in addition to a plant in Hornell, N. Y. 


Designers and builders of electrical equipment have always 
been able to rely upon the co-operation of & en- 
gineering. Now they can rely even more than in the / 
past on S0s’s production. | 


<3KF INDUSTRIES, li'C., PHILADELPHIA 32, PA. 
— manufacturers of S%F and HESS-BRIGHT bearings. ,,,, 






BALL AND ROLLER BEARINGS 
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HIGH-TEMPERATURE BEARINGS 
NEED HEAT-STABLE LUBRICANTS 


In open and single shielded bearings de- 
signed for high temperature operation, 
Dow Corning 44 has 8 to 10 times the life 
expectancy of conventional greases. It 
gives life-time lubrication in permanently 
sealed bearings. 


mail this coupon Today! 


Please send me: 

1 Catalog of Class H Insulating Materials. 

C) List of Class H motor repair shops. 

0 Data on Silicone Grease for motor bearings. 
(0 32-page booklet entitled ‘‘What's A Silicone?’ 


Company 
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make motors last longer 





amen = 
m- Pe 
imma nt 


-§ z 
ee. ye a 
- 


' \ 
a 
} 
{ 
’ h 
“Sak 
a : 
4 
" 


Class H motor outlasts Class A 10 to 1 in spite of I 
high ambients, heavy duty and accidental stalling. 


Subjected to continuous 24 hour duty to meet increased produc- 
tion schedules, the 4% hp dc Class A insulated transfer crane 
motors in a large midwestern foundry had a service life of only 
2 to 3 months. Life for these overworked motors was further com- 
plicated by trips to the furnace at least once every 15 minutes 
where ambient temperatures run as high as 180° F. 


After repeated failure, the rewind shop recommended Class H 
insulation. The first of these motors to be rewound with Silicone 
(Class H) insulation has now been subjected to such service for 
more than 2 years. During that period, the windings were exposed 
4 times to temperatures far beyond the limits of any other class of 
insulation when the motor was accidentally stalled by broken arma- i 
ture bands. Four times it was simply rebanded, coated with silicone 
varnish, baked and quickly returned to service. 


That kind of performance in thousands of installations proves that 
Class H insulation has 10 to 100 times the life expectancy of the 
next best class of insulating materials; withstands high ambient 
temperatures, reversing service, sustained overloads, and exces- | 
sive moisture for long periods of time. It pays for itself over and | 
over again in increased productivity and lower maintenance costs. 
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Cee the difference! 


The boxes in these unretouched photographs 
were molded under the same conditions and ex- 
o a temperature of 212°F. The box on the 


40 
left, made from Koppers MC 
: ortion after 30 minutes at this tempera- 


i de fr 
ture. The box on the right, ma 
- mercial modified polystyrene, 


used com ie / 
showed major distortion within 10 minutes. 


9, showed little 
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in a modified polystyrene... 


KOPPERS MC 409 


@ Here’s the high-heat modified polystyrene that 
the industry has long wanted . . . Koppers MC 409. 

This new material combines three important ad- 
vantages ... higher heat resistance (up to 198° F.* ) 
... the toughness and shock resistance of modified 
polystyrene ... and the desirable finish and molding 
characteristics of regular polystyrene. MC 4009's 
excellent heat resistance is comparable to that of 
Koppers well known Polystyrene 8. 

These qualities make MC 409 an ideal material for 
radio cabinets, battery cases, washing machine and 
refrigerator parts. toys. housewares. brush handles 
and, in fact, any molded or extruded polystyrene 


@ a ‘)) 
Hit tH 
_KOPPERS — 


product subjected to heat. 

Koppers MC 409 makes possible sturdy, shock 
resistant, plastic products that withstand the high 
temperatures found in show windows, dishwashers 
and automobiles, where other modified polystyrenes 
sag and shrink. Tests prove that on exposure to 
boiling water MC 409 will show low deformation 
with a minimum of shrinkage. 

FOR FREE SAMPLES for testing in your laboratory 
and for Technical Bulletin C-2-161-TR describing 
the properties and characteristics of MC 409, write. 
wire or phone Koppers Company. Inc., Chemical 
Division, Dept. EM-122, Pittsburgh 19, Pa. 
*A.S.T.M. D-648-45T. 


Koppers Plastics Make Many Products Better and Many Better Products Possible 





KOPPERS COMPANY, INC., Chemical Division, Dept. EM-122, PITTSBURGH 19, PA. 
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POLYPHASE MOTORS 





















When you select a motor from 
Wagner's complete line, you get a 
motor that is entirely dependable in 
its specific application. You can 
choose from a wide variety of types 
and sizes. Here are a few of the 
motors in the Wagner line. At left is 
TYPE RP—open type polyphase 
squirrel-cage motor. It is dripproof 
and suitable for all general purpose 
applications. 4 to 400 hp. 

















TYPE XP — Splashproof. Protected 
against splashing or dripping liquids. 
3/4 to 200 hp. 


TYPE CP — Totally-Enclosed Fan- 
Cooled. Protected against dirt, chips, 
abrasives or fumes. Steel frame, 2 to 
250 hp. Type HP explosion proof. 


TYPE TP — Totally-enclosed, non- 
ventilated. Fully protected. Steel 
frame, 1/4 to 15 hp; cast iron frame, 
1 and 1 1/2 hp. 


























TYPE EP—Corrosion-resistant. Totally- 
Enclosed Fan-Cooled. Cast iron frame, 
2 to 250 hp. Also available in ex- 
plosion proof type JP. 


TYPE RS-1 — Wound Rotor. Constant 
or adjustable varying speed. 1 to 
250 hp. TYPE RS-2 for intermittent 
service. Crane and hoist type, 2 to 
200 hp. 


GEAR MOTORS — Single-phase or 
Polyphase. Open or enclosed types. 
1/2 to 50 hp. 





WAGNER ELECTRIC CORPORATION 
6454 Plymouth Avenue « St. Louis 14, Mo., U.S.A; 





BRANCHES IN 32 PRINCIPAL CITIES 
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Wagner Quality Motors 












SINGLE-PHASE MOTORS 


TYPE RB — Split-phase 
Induction. For easy start- 
ing applications with high 
starting current. 1/20 to 
1/3 hp. 


TYPE RK — Capacitor- 
Start Induction. For gen- 
eral purpose applications 
requiring high starting 
torque — normal starting 
current. 1/6 to 3 hp. 












TYPE RG — Repulsion- 
Induction. For high start- 
ing torque applications 
S involving a very long 
starting period. 1 to 5 hp. 


TYPE RA 

— Repulsion- Start 
Induction. For gen- 
eral purpose appli- 
cations with high 
starting torque—low 
starting current. 
1/2 to 15 hp. 


WAGNER Motors are the choice of many leading equipment manufacturers for several basic reasons: 
First, Wagner Motors, for over sixty years, have established unexcelled records for continuous, trouble- 
free performance. 

Second, Wagner Motors are well-known for their superior quality and their sturdy design and construction. 
Third, the many types of motors and motor modifications in the standard Wagner line help the designing 
engineer in his selection of the right motor for the job. 

Fourth, users of Wagner Motors are assured of fast service through Wagner’s nationwide service organi- 
zation of 25 Wagner-owned Service Branch Warehouses and more than 650 Wagner Authorized Service 
Stations and Parts Distributors which provide on-the-spot service, replacement motors, or genuine 
Wagner motor repair parts. 





Our motor engineers are ready to assist you with any of your motor problems. Bulletin MU-185 gives 
complete information—write for your copy. 
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Maybe you can use| A 


High dielectric strength 
allows thin insulation. 
You can handle more 
current in less space. 


For re-wiring 
old buildings, 
small diameter of 
Ampyrol allows up 
to twice the capacity 
in conduit. 





Use Ampyrol in damp 

spaces where moisture 

and mold will wreck 
ordinary insulation. 


Pick Ampyrol for machine wiring 
because it stands up under 
cutting oils, grease, cooling fluids. 


A STANDARD Cable for every § 
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AMERICAN 







» paper & varnished cambric cables | 
» asbestos cords and cables | 
» aerial, underground & submarine cables 

» shovel & dredge cables 


vrTvyYv 


Stigy,/ U-S‘S AMERICAN ELECTRICAL] 


t 
ELECTRICAL MANUFACTURING 




































L| Your, imbulotions? 
»/Ampyrol for all jobs! | 


‘ the electrical industry, we’ve been But the most unusual thing about Ampyrol 
developing insulations so fast that it’s hard to is its almost unbelievable durability in the face 
keep track of them. But if you’re looking for of conditions that ruin ordinary insulation. 
a special purpose insulated wire, you can Ozone concentrations that destroy rubber in 
usually use U-S-S Ampyrol, and get a better a matter of minutes have no effect on Am- 
job in the bargain. pyrol. It withstands complete immersion in 

Ampyrol, for example, strips clean as a oil or naphtha for months on end. Months in 
whistle. Many brilliant colors are available, a salt spray have no effect. It is unharmed by 
and they run all the way through the insula- ultraviolet light, moisture, or fumes contain- 
tion. It will not support flame yet it requires ing acids or alkalies. 
no protective armor or braid. In addition, for ordinary low voltage ap- 





plications, very thin walls of Ampyrol can be 
used. It’s a natural for instrument or switch- 
board wiring when space is at a premium. 
Be sure you get all the facts on Ampyrol 
before you choose an insulated wire. You 


Direct sunlight and 
industrial fumes have 
no effect on Ampyrol, 
so use it for exposed 


may be able to replace several types of insu- 
lation with this all-purpose wire. Send the 
coupon for quick information. 


instruments, etc. 


AMERICAN STEEL & WIRE DIVISION 
UNITED STATES STEEL COMPANY 
GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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Room LE-12, Rockefeller Building, Cleveland 13, Ohio 





[] Please give me more information on U*S°S Ampyrol. 


> oilproof portable cords 


[_] Have representative call. 
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Flying 


Frankly we don’t know if they’re fact or fiction . . . but if they 
are fact it wouldn’t surprise us a bit to learn that some extra- 
terrestrial manufacturer has incorporated SELETRON Selenium 
Rectifiers and R. R. Co. Germanium Diodes into the design. 

That’s because—as pioneers in the field of electronic develop- 
ment—we’ve had our hand in some of the most difficult projects 
and met some of the stiffest requirements ever cooked up! Mak- 
ing drawing board dreams come true are daily chores at Radio 
Receptor Co.! 





QP GERMANIUM DIODES 


Radio Receptor’s new Germanium Diodes feature polarity 
at a glance combined with simplicity of construction 
and sound design principles. The tapered shape speeds . 
assembly because operators can see at a glance 

the correct direction of assembly. Users are enthusiastic 
over the quality of the product which is currently 

being used in walkie-talkies, computers, TV sets, 

tuners and other electronic applications. 





Germanium 
Diode 
shown greatly 
enlarged. 


these products. 





and Germanium 





Our Germanium Diodes and Seletron Selenium Rectifiers 
may hold the answer to many of your problems. Radio 
Receptor Engineers will be glad to study your require- 
ments and submit their recommendations on both of 


Germanium Transistors available in limited quantities. 


Seletron RADIO RECEPTOR COMPANY, Inc. 


Division RP Since 1922 in Radio and Electronics RP 
SALES DEPT: 251 West 19th Street, New York 11, N. Y. « FACTORY: 84 North Sth Street, Brooklyn 11, N. Y. 


Sh. 





SELENIUM 
RECTIFIERS 


Seletron Selenium Rectifiers, 

in both miniature and 

industrial types, are in 

constant demand by an increasingly 
large number of engineers through- 
out the world because they are 
completely dependable under the 
most grueling conditions. 

Years of experience have given 
Radio Receptor Co. a deep insight 
into the idiosyncrasies of 
rectification. 
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le PYourself to Profit 


WHILE YOU HELP SAVE 


COPPER inp BRASS 


FOR DEFENSE 


CLAD METALS 


There’s a two-way benefit in every coil of SuVeneer 
Clad Metals: profitable economy for you, and conserva 


tion of critical materials for defense. 


The solid copper or brass on steel represents < 
saving of 70% to 80% over equivalent gauges of the 


single non-ferrous metals, and brings the inner strength 


of steel to your copper or brass product applications 
The metals are bonded inseparably—you use you 
regular fabricating methods with this time-proved prod 


uct. @ Let us cooperate with you 
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The National Disposer, manufactured by the 
National Rubber Machinery Company, takes 
the garbage problem right out of the house- 
wife’s hands. It is quick and easy to install in 
all sinks, easy to service when necessary and 


exceptionally safe. 


To safeguard the motor against possible 
burnouts, National engineers incorporated a 
built-in Klixon Protector. The reason, their 
experience proves that Klixon Protectors can 
be depended upon to provide positive protection 
and help extend the life of the motor. 


Should the motor become dangerously overheated 
due to overloads, stalled rotor or other causes, the Klixon 


Protector snaps the power “off.’”” When it cools sufficiently, 
the Protector snaps the power “on.” 


You, too, can keep motors in your equipment operating, 
reduce service calls and repairs by specifying and using 
Klixon protected motors. The additional cost is low, 
pays for itself over and over by reducing motor burnouts. 
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Motor Burnouts in National Disposers 
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THE NATIONAL DISPOSER 


KLixon— 


SPENCER THERMOSTAT 
Division of Metals & Controls Corporation 
112 FOREST ST., ATTLEBORO, MASS. 


pee ae 
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Adjustable-Speed Drives 


HERE is no dearth of information 
on various aspects of adjustable- 
speed drives as witness the eight pages 
of bibliography appended to the major 
article reviewing all phases of that sub- 
ject in November ELECTRICAL MANU- 
FACTURING. Nor is there any doubt as to 
the desirability of providing industrial 
machinery with a wide range of speeds 
from the prime mover in order to obtain 
the most efficient processing of materials. 
Yet there are many possible applications 
where variable-speed drives are not used. 
By and large they are not being applied 
to the extent they might on machine tools. 
The problem is one of economics. The 
drives cost too much with respect to the 
rest of the machine. Stepped speeds ob- 
tainable from mechanical transmissions 
seem to satisfy the user, even where speed- 
sensitive carbide tools are involved. 

Recently some real advances have been 
made in developing low-cost electronic 
drives in the smaller horsepower range 
by sacrificing a few subsidiary “features.” 
In the higher power range it took a 
specific problem like facing turbine disks 
at constant peripheral speed to create a 
“natural” for a variable-speed drive on 
larger power machines, but the electrical! 
solution is still too costly for general- 
purpose use. 

Big field of application of variable- 
speed drives has been in powering equip- 
ment processing material in web form— 
metal strip, paper, and textile thread or 


cloth. Here problems involving winding 
and tension control can be most readily 
met through self-regulated adjustable- 
speed drives. Where quality is paramount 
and shutdowns due to breakage of the 
web are costly, some of the more elaborate 
regulated drives are warranted. 

The commutator motor is still the most 
exible form for speed control. Since 
industrial power supplies are predomi- 
nately alternating current, conversion 
equipment is necessary involving either 
electronic rectifiers or M-G sets. These 
devices are simple in operation, but re- 
quire rather elaborate and costly control 
systems, such as the multiple-speed con- 
trol generator or the magnetic amplifier. 

The squirrel-cage induction motor is 
the most inexpensive motor made. It can 
be run at speeds that would be destruc- 
tive to commutator motors. It can be 
made a stepless variable-speed machine 
by supplying it with variable frequency 
power. Present-day frequency conversion 
equipment, however, is complicated and 
costly. It has been suggested that the 
development of a superior static or tube- 
type frequency converter plus a_ high- 
efficiency variable-frequency induction 
motor might enable the induction motor 
tO attain a position of prominence in 
this field too. 

Here is a challenge to motor and elec- 
tronic apparatus manufacturers, and hope 
for even greater application of variable- 


speed drives. 
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ball bearing greases 


for motors 


at extreme temperatures 


On certain critical military applications like 
instrument and servo motors, the key to reliability 

in operation often is the lubricant. Here the 

work of the Air Force and the Navy is correlated with 
the results of independent investigations pointing to 
broader implications on industrial application. 


FRANK J. OLIVER, Editor, Evecrrica, ManuracturinG 


UBRICATION of ball bearings on rotating elec- 

trical equipment subject to extremes of tempera- 

ture in military equipments has been the subject 
of development by various branches of the Armed 
Services and industry during the last ten years. Since 
similar operating conditions are often encountered in 
industrial applications, a review of the present status of 
the work should be of value both to motor designers 
and motor users. 

The subject is not a simple one. Many and varied 
factors make engineering compromises difficult. The 
Navy, for instance, is sponsoring development of greases 
that will lubricate ball bearings operating at 150 C in 
silicone-insulated integral-horsepower motors for at 
least six months without replenishment. The Air Force 
is more interested in lubricants for bearings on equip- 
ment associated with electronic apparatus, including 
instrument and computer motors of extremely low 
torque, that will start up at temperatures down to 
— 100 F and survive at 300 F; also actuator bearings. 
Real high temperature operations are envisioned at 
450 F, for which no present lubricant exists. 

Not only are military specifications in a state of flux, 
but existing ones (see Table I), like Topsy, often 
“just growed” to meet specific operating problems. A 
large amount of bearing life test data has been collected 
over the years; however, such data are not always 
comparable because of the large number of variables 
present—bearing size, speed, operating temperature and 
lubricant, plus such uncontrolled variables as bearing 
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internal fits, finish, accuracy, and quantity of lubricant. 
There are also standard tests for measuring grease 
properties. A sampling of such bearing and _ lubri- 
cant tests are listed in Table II. One of the purposes 
of this article will be to report on the influences of these 
various factors on lubricant life as revealed by test data. 

In general, the attitude of the bearing manufacturers 
has been neutral, although they have supplied much of 
the test data. They will supply the bearings packed in 
grease specified by the purchaser to meet designated 
military specifications. Most tests have been made on 
bearings that were lightly loaded, and were carried to 
the point of grease exhaustion failure rather than 
fatigue from load. 

On rotating machines associated with electronic appa- 
ratus, the continuing miniaturization program _ has 
resulted in higher operating temperatures, lower start- 
ing torques, higher speeds and sometimes higher loads. 
The higher temperatures are a result of concentration 
of heat losses in smaller volume and decreased rates 01 
heat dissipation due to smaller exterior surfaces. On 
high-speed jets, high skin temperatures and proximity 
to hot tail pipes increase the temperature problem. 

In a ball or roller bearing, the lubricant counteracts 
sliding friction at raceways and retainers (which often 
break on severe tests) ; it also should prevent corrosion 
of the highly finished parts. Grease is preferred over 
oil because it permits initial lubrication of a bearing 
for a much longer period. Grease is more readily 
retained and it acts as a seal against foreign matter. 
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It gives a cleaner job. Greases are being studied from 
the angle of durability or resistance to breakdown as a 
result of various combinations of speed, temperature, 
load and bearing size. Performance is measured in 
terms of bearing life under various sets of conditions, 
often determined by associated effects such as changes 
in torque, increase in noise and heat generation. Ability 
to stay in the bearing at elevated temperature and pro- 
tection of bearings during both operation and storage 
are also properties to be evaluated. 

With the trend toward the development of synthetic 
greases, the present ASTM definition of grease is due 
to be broadened: “‘a semi-solid or solid combination of 
petroleum product and a soap or mixture of soaps with 
or without fillers... .” The soap acts as a thickener 
and consists of an organic fat saponified with an alkali 
composed of an oxide or hydroxide of sodium, calcium, 
aluminum, lithium, strontium, barium, or even some of 
the common metals. Sodium-base greases are of a 
fibrous nature and have good high-temperature prop- 
erties; calcium greases are smooth and buttery in con- 
sistency and have good water resistant characteristics 
but are limited to temperatures below 150 F. Hence 
the two are often combined in a single all-purpose 
grease of a suitable structure and consistency for 
moderately wide temperature applications in the range 
of — 40 F to 250 F. 

Lithium greases came into prominence in World 
War II when it was found they would operate at 300 F 
or above and had good water repellency. They also 
have excellent low-temperature characteristics but are 
high in cost. Barium soaps are similar in property. 

Because motors often stand idle on the shelf, motor 
bearing greases have to be free from acid-forming 
tendencies. This calls for a highly refined oil having 
good resistance to oxidation added to a top quality soap, 
plus inhibitors to further resist oxidation. For high- 
speed bearings under light loads, greases having low 
viscosity oils are used. Low-temperature greases also 
require oils of light viscosity and low pour point. High- 
temperature greases call for oils of high distillation 
range, high flash point and generally higher viscosity. 


Requirements of Oily Constituent 


The real problem is to obtain an oily constituent that 
will maintain its physical characteristics and not break 
down under high temperatures or excessive agitation, 
nor create torque problems at low temperatures. Min- 
eral oils, which are organic hydrocarbons, have definite 
limitations as to temperature and viscosity range. Due 
to oxidation, they tend to decompose and form acids at 
high temperatures. Hence a great deal of attention 
has been given to other products. Silicone oils, which 
combine inorganic with organic materials, are much 
more stable at high temperatures and have excellent 
Viscosity-index characteristics (little change with tem- 
perature). However, so far they have been found to 
be incapable of withstanding loads comparable to min- 
eral oils for normal steel-to-steel lubrication. Many 
silicones have excellent viscosity characteristics at low 
temperatures. 

The most satisfactory all-around answer to the wide 
temperature range problem to date has been found in 
synthetic lubricants of the organic ester type. They 
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TABLE | — MILITARY SPECIFICATIONS 
FOR BALL BEARING LUBRICANTS 


Former Application and 
designa- — performance 
tion designated characteristics 
AN-G-3 (Superseded) Low-temperature petroleum 
greases (-65 F) 
AN-G-5a MIL-L-3545 High-temperature (0 to 300 F) 


AN-G-i5a MIL-L-7711 


greas 


soda soap, petroleum oil. 
-40 F to 250 F; 1000 hr, 250 F, 


10,000 rpm; 250 hr, 300 F, 10,000 


rpm. 

AN-G-25 MIL-G-3278 Synthetic oil grease, - 67 to 250 F, 
and 300 F for short periods of 
time; 1000 hr, 10,000 rpm, 250 F 
bleeding 5 per cent. 

MIL-G-7421 Low starting torque (-100 F) 
(USAF? 650 hr, 250 F, 10,000 rpm. Diester 
oils, lithium base.” 
MIL-G-15719 Grease, high-temperature, electric 
(Ships) motor, ball bearing (silicone). 

AN-O-6a MiIL-L-7870 Lubricating oil, general purpose, 
low-temperature. 

AN-O-11 MIL-O-6085A Low volatility instrument oil; gal- 
vanic corrosion a central require- 
ment. Diester oil. 

TABLE Ii — STANDARD GREASE TESTS 
Property Description Designation 
Constituents Quantitative chemical anal. ASTM D-128-47 
Flame test identifica- 
tion of soap base: Sodium, 
yellow; calcium, brick red; 
lithium, carmine; barium, green. 

Consistency Cone penetration of lubri- ASTM D-217-48 

cating grease. 

Dropping Temperature at which ASTM D-566-42 

point grease passes from semi- 
solid to liquid state. 

Evaporation Applies to low-temperature ASTM D-972-48T 

loss service. 

Oxidation Oxygen bomb test. ASTM D-942-50 

stability 

Viscosity Applies to base fluid. ASTM D-88-44 

D-445-46T 
Water Alkaline reaction of a few Annular Bearing 
resistance drops of distilled water Engineers Council 
with 0.5% alcoholic pheno- ABEC) test 
thalein solution on thin 
grease sample noted after 
15 min. 
Fine stream of water di- MIL-G-15719 
rected against 204 K ball (Ships) 
bearing packed with 4 gm Par. 4.6.6 
of grease. 
Wear Weight loss of brass gear MIL-G-3278 
properties in contact with helical steel 
pinion. 
Low-temp. Time in sec. to rotate No. MIL-G-I5119 
torque 204K bearing | rev under (Ships) 
— gm-cm torque in cold Par. 4.6.12 
Performance No. 204 Conrad bearing, ABEC test 
10,000 rpm 175-300 F, 5 Ib. 
thrust. 
Federal* Specifications VV-L-791d 
Not Duplicated by ASTM 
Property Description Method 
Performance Uses a No. 204K bearing with 
Characteristics at 10 Ib. thrust, 3 Ib. radial load 
elevated temp. at 10,000 rpm; temp. not fixed. 33.1 
Bleeding Separation of oil from grease 
at 212 F. 32.1 
Corrosiveness Copper striptestatroomtemp.  530.4.! 
Copper strip test at 212 F. 530.9 
Sampling Inspection of grease shipments. 800.2. ! 
Dirt content Count of particles under 
nicroscope. 300.5.1 


“Part of Federal Standard Stock Catalog, available from Supt. of 


Documents. 




















CASE HISTORY 


Torque tester 
for instrument 


ball bearings 


Electric instrument 


provides a continuous graphic record 


Tuts General 


of torque as a function of angular Torque from 


position during slow rotation in 


either direction under a light thrust 
load. Basically, the equipment de- 


termines bearing torque by measur- larly displace an 
ing the current drawn by a torque pick-up. The 


motor in counterbalancing the bear- 
ing race torque as indicated by an 
electromagnetic pickup. The bearing torque motor. 
is inserted in an adapter; the inner 
inner 


race is clamped to the shaft of the on the 


instrument and the outer race is 


have as good load carrying properties as petroleum 
products, and have a high viscosity index. A typical 
formulation meeting MIL-G-3278 grease specification 
consists of a major portion of di-2-ethyl hexyl sebacate, 
made from a variety of organic base materials and 
thickened by a soap, and containing additives to en- 
hance its oxidation properties. Typical properties of the 
above diester oil are: 


Viscosity, SUS 40 F 6500 


100 F 68.1 

210 F ae od 
Viscosity index 154 
Flash point, COC, F 440 
Fire COC, F 490 


ASTM pour point, F below 


75 
Synthetic oils have two shortcomings: They are ex- 
pensive and are destructive to rubber, paint and elec- 
trical insulating materials. 


Effects of Overheating 

Overheating a grease results in too rapid a separation 
of oil from the soap base, hastens oxidation and evapo- 
ration of the oil and breakdown of the soap structure. 
In petroleum greases, the upper temperature is fre- 
quently limited about equally by the stability of both the 
oil and the soap. With silicone greases, the soap stability 
generally determines the high temperature limit, accord- 
ing to one study. With stable grease thickeners, sili- 
about 250 C in suitable 
bearings, using other than SAE 52100 bearing steel. 


cones should be useful to 
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rotated one revolution 
rection by a drive motor. 


transmitted through the ball bear- 
ings to the inner race, tending to 
rotate the shaft assembly and angu- 
electromagnetic 
latter 
signal, proportional to this displace- 
ment, which is amplified and fed to a 
The 


generates a counterbalancing torque 


motor, in 


race, 


two forces tend to equal each other, 


in either di- 





motor current is a reliable measure- 


ment of the transmitted bearing 


outer race is torque. 

With this tester, complete torque 
information is obtained in less than 
two minutes. The data can be either 
as shown, or 


recorded on a chart 


generates a indicated on a go-no-go galyanom- 
eter-type relay. Any torques higher 
than a selected maximum will ener- 
turn, gize the microrelay swinging its con- 
tact to a magnetic lock-in position 


the 






















and since and lighting a signal lamp. 


[t is generally accepted that the oxidation rate of any 
grease doubles for each 10 C rise. However, recent 
tests indicate that grease life varies by a factor of about 
1.5 to 1.6 for each 10 C temperature change, based 
on life tests at 100 C and 150 C. The Navy cooperative 
grease tests (/)* indicate a factor of 1.4 for each 10 C 
between 120 C and 150 C. 
lite 
factor, defined as the bearing bore in millimeters times 
the speed in rpm. 

Other factors are surface finish and conformity of 
the ball radius to the raceway, often 100 per cent? i 
small instrument bearings. Both factors are hard to 
Internal fits have a big influence on the life 
Press fits affect the internal clearance and 
The inner race should 


(Grease also decreases with increasing — speed 


evaluate. 
of a grease. 


may produce interference fits. 


be 0.0001 to 0.0002 in. free on = small instrumen 
bearings. 
Oxidation 


Some indication as to the stability of a grease in pre- 
packed and stored bearings, but not bulk performance 
in cans, is given by an accelerated oxidation test. The 
standard ASTM 1)-942-50 test calls for insertion of a 
grease sample in a bomb heated to 210 F and filled 
with oxygen at 110 psi. Pressure is observed at stated 
intervals. The degree of oxidation after a given period 
of time is determined by the corresponding decrease 1m 
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rticle. 
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diameter. 
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oxygen pressure. Prediction of life expectancy based on 
this test is open to considerable disagreement. One 
interpretation is that a decrease of 5 psi in pressure 
after 50 hr at 210 F indicates a shelf life of less than a 
year ; a decrease of 5 psi after 100 hr, a shelf life of from 
1% to 2 years; after 150 hr a life of 2-3 years. Some 
military specifications call for the test at higher tem- 
peratures. MIL-G-15719 (Ships) for example, limits 
the pressure drop to 5 psi after 50 hr at 300 F. 


Corrosion 
Types of acids which develop in a grease having a 
poor resistance to oxidation are often the cause of 
Examination of bearings in planes 
put in “moth balls” and stored in the open for 18 to 
36 months, indicated that the new synthetic greases 
sood up much better than some earlier petroleum 


hearing corrosion. 


types as regards corrosion, due to greatly improved 
evaporation and bleeding characteristics. Over half 
the bearings lubricated with petroleum greases had to 
be replaced; only 10 per cent of the bearings with 
synthetic grease had failed. 

‘Inhibitors to prevent corrosion from moisture some- 
With formulation the inhibitor 
accelerated electrolytic corrosion between the brass 
retainer and the steel balls. 


times backfire. one 


The Naval Research Laboratory has studied the 
problem of electrolytic corrosion of bearings with brass 
retainers, using for storage packing oils meeting Spec. 
\N-O-11 for aircraft instrument synthetic lubricating 
oil, 14-0-20 (ORD) instrument oil and AN-O-6a 
general purpose low-temperature petroleum lubricating 
oil. (2) On test the couples of SAFE 52100 steel and 
Muntz metal (00 Cu, 40 Zn) were exposed to a tem- 
perature of 136 KF at 36 per cent relative humidity. 
Medium to heavy corrosion of the specimens resulted 
in periods varying from 7 to 21 days. In the absence 
of moisture, no corrosion took place in 30 days. Where 
present, corrosion took place only on the steel. 

selieving that this electrolytic corrosion was accele- 
rated by small quantities of acids formed by oxidation 
or hydrolysis of the lubricant, Navy chemists sought 
rust inhibitors to counteract these acids. By combining 
the acid neutralizing qualities of an amine with the rust 
inhibiting qualities of an organic acid and thus develop- 
ing amine-acid complexes, satisfactory corrosion and 
tust inhibiting compositions* were evolved. 

Chemists at NRL add this word of caution: If the 
lubricants are to perform at high temperatures, care 
must be taken that the temperature does not exceed 
that at which decomposition of the additives would 
take place. For high-temperature performance, metal 
deactivators or more heat-stable neutralizers for acids 
deserve study. Moving parts would be a problem, 
incidentally, if metal deactivators were being considered. 

Another answer to the electrolytic corrosion problem 
is to use phenolic laminate retainers if the temperature 
is not too high. Some phenolic cotton flock laminates 
have operated successfully at 300 F; others fail at 200 
F. Laminates should be soaked in oil so as not to 
absorb oil from the grease. 


The original AN-G-25 specification called for ai 


Cetyldimethylammonium stearate, cetyldimethylammonium napthen 
ate, and cetyldimethylammonium 


im octadecy Ibenzene sulfonate have pr ed 
specially successful. 
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apparent viscosity of 15,000 poises at a shear rate of 20 
reciprocal sec at —65 F. 
places it, this figure has been tightened to 10,000 poises 
and thereby improved such greases for application to 
fleapower motors, and servo and instrument motors re- 
quiring low torque. In early attempts to obtain greases 


In MIL-G-3278, which re- 


of wide temperature range, low petroleum fractions 
were used to meet these low-temperature requirements, 
but excessive liquifying, bleeding and evaporation at the 
higher temperatures resulted in short life. So the syn- 
thetic oils came into the picture to satisfy the wide 
temperature range problem. 


Air Force Objectives 

To meet future objectives, the Air Force believes 
it will have to employ synthetic base oils. The Air 
Force is primarily concerned at present with the de- 
velopment of high temperature greases to lubricate the 
bearings of equipment such as may be found in many 
miniaturized assemblies of electronic equipment. Broadly 
a grease is being sought that will lubricate small bear- 
ings through the normal life expectancy of the equip- 
ment over the entire ambient and operating temperatur: 
range to which it will be subjected. 

Available synthetic greases have limited life at high 
temperature (above 250 F) and may have higher torque 
than desired at low temperatures. Therefore, present 
development efforts are aimed toward obtaining: 

(1) A grease satisfactory for both rolling and mod- 
erate sliding friction applications within the range of 

100 F to 300 F. 

(2) A grease for operation up to 450 F, 
starting at about 65 F. 

Weather Bureau studies have shown that tempera- 
tures range from 65 k to —100 F above 40,000 ft. 
However, the ambient temperature surrounding a piece 
of equipment may be considerably different, dependit 
upon its position in the plane. 

To aid in the development of material for Air Force 
requirements, test methods will first have to be set up 
to evaluate the new greases under simulated perform- 
ance conditions. 


allowing 


ig 


Thus, an evaluation is needed of 
lubricants for the small bearings used in many instru- 


Position 3 
(100 C) 


Position | 
(150 C) 


GENERATOR 


(85 C) 
Position 4 


Fig. 1—Motor-generator bearing test set for evaluation of 
high-temperature greases in the Navy cooperative program. 
Control point was position No. 1, where temperature was 
maintained at 150 € by variation of electrical losses. 
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ments and electronic units, such as gyros and computer 
and servo motors operating at high speed and high 
temperatures. There are practically no test data pub- 
lished on these bearings because there are no standard 
tests for them (see Table II). MIL-G-3278 specifica- 
tions are based on tests made on No. 204 size bearings 
operating at 10,000 rpm. Setting up of a testing pro- 
gram is in the hands of the Airframe Lubricants Group 
on Ball Bearings, a section of the Coordinating Research 
Council. A survey made by the subpanel has resulted 
in recommendations as to operating speeds, ambient 
temperatures, bearing sizes and other variables that 
best simulate service conditions; also operation in vari- 
ous sealing atmospheres, such as nitrogen, hydrogen 
and helium, is being considered. 

The Air Force indicates that for the — 100 F to 
300 F grease one of the diester oils thickened by lithium 
soap probably will be the answer. The high-tempera- 
ture, wide-temperature range grease is still in too early 
a development stage to predict a possible formulation. 
It will, however, require a very novel and unconven- 
tional thickening agent. Possibilities include some of 
the new inorganic materials such as the silica gels and 
modified clays. Another possibility exists in certain 
organic compounds. The development of the copper 
phthalocyanine greases exemplifies the possibilities in 
this direction. The base oil problem is just as formida- 
ble an obstacle to hurdle as the thickener. 
research on new synthetic oils is under way. 


Intensive 


At present the most widely used grease to lubricate 





electronic equipment ts covered by Specification MI] 
G-3278. 
to 250 F. 


It is recommended for operation from — 65 

However, if the equipment will encounter 
and soak at temperatures much below — 65 F or if it js 
one of the fleapower motors or a piece of equipment 
having very low starting torque, and therefore facing 


starting difficulties at — 65 F, greases meeting Specifi- 
cation MIL-G-7421 (USAF) are recommended. How- 
ever, it should be noted that MIL-O-7421 grease does 
not have the high-temperature endurance that is ex- 
pected of MIL-G-3278. In the high-temperature per- 
formance test (10,000 rpm at 250 F, 204 bearing, light 
load) MIL-G-3278 averages about 2000 hr whereas 
MIL-G-7421 averages about 700 hr. Both the above 
specifications are formulated from diester-type oils and 
a lithium soap. 

The low volatility instrument oil, MIL-O-6085A, is 
recommended for lubrication of electronic equipment 
when an oil is desired. This is a synthetic (diester) oil 
containing rust and oxidation inhibitors. 


Navy Program Reviewed 

For medium size bearings operating at moderate 
speeds and loads at temperatures up to 150 C, silicone 
greases hold the most promise at present. This con- 
clusion is drawn from the results of a five-year co- 
operative Navy and industry program aimed at the 
development of greases suitable for lubricating electric 
motor ball bearings at bearing temperatures ranging 
40 C to 150 C. 


from Although the investigations 


TABLE Ill 


COMPOSITION AND PHYSICAL PROPERTIES OF 
HIGH-TEMPERATURE GREASES TESTED BY NAVY COOPERATIVE GROUP 


Gelling agent Fiuid 
. . D i ASTM 
Grease Type Amount Type Viscosity (centistokes) V.1. ee penstvalien 
per cent 
100 F 210 F 300 F* deg F W60 at 77 F 
A Strontium soap 20 Mineral oil 461 32 9.8 106 400 300 
B Sodium soap _ Mineral oil 90.9 9.88 3.8 91 ok 297 
Cc Sodium soap 24 Mineral oil 277 20.1 6.3 92 452 289 
8) Lithium soap 20.6 Mineral oil 
Diester blend 13.5 3.4 1.8 145 368 286 
E Lithium soap Polyalkylene 
glycol derivative | 268 38.6 14.5 142 404 229 
F Carbon black 9 Methyl phenyl 
Silicone 56 15.5 8.0 163 400 304 
S Lithium soap 20.4 Methyl phenyl 
Silicone 53.2 14.8 7.6 165 411 290 
H Lithium soap 24.6 Methyl phenyl 
Silicone 101 29.5 15.0 152 416 311 
! Lithium soap 22 Methyl phenyl 82.8 18.3 8.5 154 414 263 


*Estimated from the measured viscosities at 100 and 210 F by a linear extrapolation on the modified ASTM chart. 
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themselves were completed in late 1950, 1t took over a 
year to analyze the results, circulate a preliminary 
copy of the conclusion and recommendations to the 
members of the Navy-Industry Committee, and incor- 
porate their comments. The final report, designated 
as NRL Report 3971, is now available to industry. 
(1) An interim report was summarized in an earlier 
issue. (3) 

Research facilities of the Office of Naval Research 
were coupled with those of leading manufacturers of 
electric motors, ball bearings, and lubricants through the 
medium of a Navy-Industry Committee proposed in 
1945 by the Electrical Division of the Navy’s Bureau 
of Ships. One concrete result of this program was the 
specification MIL-G-15719 (Ships), “Military Specifi- 
cation, Grease, High-temperature, Electric Motor, Ball 
Bearing.” 

The program was prompted by the application of 
silicone-glass insulation to the windings of rotating 
electrical equipment to obtain substantial increases in 
power output without increase in physical dimensions. 
The development of such equipment, however, both for 
the Armed Forces and for industrial applications, was 
retarded by the lack of information on the operation of 
antifriction bearings and greases at the elevated tem- 
peratures encountered. Recognizing this, Capt. R. E. 
Cronin and H. P. Walker of the Bureau of Ships 
organized a Navy-Industry Committee, with Dr. W. A. 
Zisman of the Naval Research Laboratory as coordi- 
nator, to solve the lubrication problems involved. 


TABLE IV 


SUMMARY OF LIFE TESTS OF BEARINGS AND 
GREASES IN NAVY COOPERATIVE PROGRAM 


Life in hours of operation 


Number 

Grease Minimum* Mean Maximumt of 
runs 

A 202 413 850 22 
B * 320 1094 2487 22 
Cc 363 798 1545 14 
D 189 383 680 18 
E 196 463 843 21 
F 213 1328 3089 19 
G 812 2710 5252 27 
H 373 1850 4683 18 
1 341 2799 5604 25 


*Reached by 90 percent of greases (average of lowest 20 percent). 


tReached by highest 10 percent of greases (average of highest 20 per cent) 
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To match actual operating conditions, the greases 
were tested in ball bearings mounted in motor-generator 
sets insulated with silicone resin. As indicated in Fig. 1, 
each test unit consisted of two identical 440-volt, 4.5-hp, 
Type CS, 3-phase, 60-cycle, totally enclosed, standard 
Naval shipboard motor frames (No. 324) which housed 
windings with Class H insulation. The units were 
coupled by a multiple V-belt drive, with an adjustable 
sheave on the motor. Under test conditions the speeds 
were approximately 1640 and 1845 rpm on the motor 
and generator respectively. The set was run in a 
closed loop and the electrical load generated enough 
heat to create a bearing temperature of 125 C at the 
sheave end of the driving motor and 150 C at the 
opposite end, designated as the No. 1 position. Rotor 
heat conduction by the shaft extension and_ pulley 
lowered the temperature at that end. The generator 
bearings ran cooler and little data were collected 
on the lives of these bearings. Single-shielded Conrad 
type bearings were tested, No. 311 size at the pulley 
end, No. 310 at the other. 


Life Bogey Set at 4000 Hr 


Operation was essentially under no-load conditions, 
since the weight of rotor and sheaves and the belt ten- 
sion were a negligible part of the rated load-carrying 
capacity of the bearings. Bearings and lubricants were 
to be considered satisfactory if they operated 4000 hr 
without relubrication. Premature or final test failure 
was to be determined by these factors: 


Increase in noise level. 
Increase in vibration over initial vibration. 
Rapid increase in bearing temperature. 
Leakage or hardening of the lubricant. 
Broken or inoperable conditions 


mn & Ww hdo— 


stalling. 


Nine newly developed greases—all now commercially 
available—were investigated hy the cooperating members 
of the committee. Their composition and properties are 
shown in Table III; life test results of bearings and 
Table IV. Charts, not 
reproduced here, showing life dispersions by 200 hours, 
indicated that the peak of life distribution (largest 
amount of runs in that life range) of grease 4 is in 
the region of 200 to 400 hr. For greases B and C it 
was 400 to 600 hr. The distribution curve for grease D 
showed a well defined peak around 200 to 400 hr with 
no spread beyond 800 hr. This is one of the synthetic 
greases, using diester fluids gelled with lithium soap 
manufactured to MIL-G-3278 specs. 


greases are summarized in 


The second syn- 
thetic grease, F, gave a distribution peak in the vicinity 
of 400 to 600 hr and no runs lasted over 1200 hr. All 
four of the silicone greases showed wide dispersions in 
life values and failed to follow a normal distribution 
curve. Although a small group of runs of Grease F, 
compounded with carbon black, lasted between 1200 
and 1400 hr the remaining runs were widespread in 
life values. 

In these tests most of the petroleum greases showed 
grease exhaustion failure at the end of the run. At 150 
C the grease had turned black and was generally either 
hard or rubbery. In some cases the grease was pow- 


(Continued on page 300) 
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An analysis of feedback control methods 


and control circuits for both constant 


tension and constant speed, for 


either surface or core winding. 


Hlectrome winder drives 


F. E. MecLANE, Motor and Control Division 


Westinghouse Electric Corporation 


AKE-UP winder drives that regulate the tension 

or speed of the strip being wound may be con- 

veniently separated into two general types: (1) 
those winders that keep strip speed constant; (2) those 
winders that keep strip tension constant. In each type 
there are winders that rotate the take-up reel by means 
of its shaft or central core (core winders) and other 
winders that rotate the take-up reel by means of pres- 
sure rolls acting on the material that is wound on the 
reel (surface winders). 

The surface winder group is mechanically more com- 
plicated than the core winders. Mechanical complexity 
is introduced because it is usually necessary to drive the 
take-up reel by a nest of motor-driven rolls and to 
provide guides for the axis of the reel so that it is re- 
strained yet can move upward from the nest of drive 
rolls as “build-up” increases. An alternative mechan- 
ical system involves holding the reel in a fixed position 
and driving it through a pressure roll that is spring- 
or weight-biased against the reel. In the latter design, 
the pressure roll must either be driven through a fairly 
complicated double belt or chain system or by means of 
a motor carried with the pressure roll on the same 
mechanical support. 

In contrast to this mechanical 
winders simply provide a gear, chain, belt, or direct 
drive from the motor to the core or shaft of the reel. 
The reel and motor remain in a fixed position through- 
out the winding operation. 

Electrical drive requirements of the surface winder 
group are more simple than those of the core driven 
winders. The surface winder drive must rotate the 
pressure roll at constant speed to maintain constant 
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complexity, core 


strip speed, or supply constant torque to hold constant 
strip tension during build-up of the reel. 

In contrast to these requirements, the core winder 
requires considerably more complicated control. To 
hold strip speed constant, the core winder control must 
reduce the speed of the driving motor exactly in inverse 
proportion to the diameter of the reel. For example: If 
the operating speed is such that the drive motor rotates 
at 2000 rpm when the reel diameter is 1 ft, the motor 
speed must gradually decrease as the reel builds up so 
that by the time the reel has built up to a 2-ft diameter 
the motor speed will be 1000 rpm. Similarly, if the 
tension in the strip is to be held constant with a core 
driven winder, the torque supplied by the drive motor 
must increase in direct proportion to the diameter of 
the reel as the strip builds-up to maximum diameter. 

In general, constant-speed winders are applied 
where the winder supplies all of the operating energy 
and the strip must be wound at constant speed. Con- 
stant-tension winders are applied where other motors 
in the process line set the speed of the strip before tt 
reaches the winder. 

The line diagram, Fig. 1, shows the classification of 
the most common types of winders and gives sub- 
classes under each type.* The sub-classes have the 
following significance : 

1. A constant-speed winder of the surface winder 
type may sense the speed of the strip by means of a 
tachometer generator rotated by the strip or the drive 
motor shaft, as in Fig. 2, or by means of the armature 
voltage of the driving motor, Fig. 3. 


* See also “‘Adjustable-Speed Drives,”’ 


November 1952, page 113; and 
the extensive bibliography under section 


2.53 starting on page 129. 
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FIG. 1 - COMMON TYPES OF WINDERS 


TYPE 


METHOD 


SURFACE 
CORE 


SURFACE 


CONSTANT 
SPEED 


CONSTANT 
TENSION 


a Dy constant-s peed winder of the core winder type 


may sense the speed of the strip by means of a tachom- 
eter generator driven by the strip or by means of a 
follow roll, Fig. 4+. Because the speed of the motor 
must be inversely proportional to the diameter of the 
reel if it is to hold strip speed constant, the motor 
armature voltage cannot be used as a signal propor- 
tional to the speed of the strip. Instead, a follow roll 
system such as indicated in Fig. 5 must be used. 

3. Constant-tension winders of the surface driven 
type may sense the tension in the strip by means of 
the armature current of the driving motor, Fig. 6, 01 
by means of a dancer roll, Fig. 7 


da 


4+. Constant-tension winders of the core driven type 


may sense the tension in the strip by means of armature 
voltage and current of the driving motor, Fig. 8, or by 
means of a dancer roll, Fig. 9. 

Broadly speaking, the surface winder is used for 
any application unless it is unsuitable because of the 
nature of the strip being wound. The majority of con 
stant-speed surface winders can be driven by standard 
The need 
for regulated drives appears when the strip being 


a-¢ motors and will give reasonable service. 


wound is sensitive to changes in speed or tension either 
due to its physical properties or due to some industrial 
process involved. 

The constant-speed surface winder with tachometer 
to sense strip speed, Fig. 2, is used for materials that 
will stand very little tension, but which are not damaged 
by the action of the 
take-up reel. 


rotate the 
This system can be readily designed to 


pressure rolls that 


five speed regulation in the order of 0.1 per cent at 


Maximum operating speed. The schematic diagram in 
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ERROR-SENSING MEANS FIG. NO. 


STRIP-SPEED TACHOMETER 2 





DANCER ROLL 


Kig. 2 shows a rather common scheme in which the 
d-c motor armature is supplied from a suitable d-c 
source and the motor field is supplied from an a-c 
source through a 3-phase transformer 17 and grid- 
controlled thyratron rectifiers. The shunt field of the 
d-c motor is regulated to keep strip speed constant. 
The action of the regulator is as follows: A voltage 
proportional to the speed of the strip is developed by 
the a-c tachometer attached to the motor shaft. This 
voltage is rectified by tube 47U and filtered so that 
This volt- 
age is directly proportional to the speed of the motor. 


a d-c voltage appears across capacitor IC. 


Since there is negligible slip between the drive rolls 
and the strip, thi 
This d-c 


is compared with an 


s voltage is also proportional to strip 
voltage proportional to strip speed 


speed. g 
adjustable d-c signal across iP 


(the reference voltage) and the difference voltage is 


fed into an amplifier. The output of the amplifier 1s 


connected to the three grids of the rectiher tubes sup 


plying the d-c motor shunt-feld excitation. The ampli- 
fier output is connected in such polarity that if the 
tachometer signal is greater than the reference voltage 
(lower end of JP to its slider) the rectifier tubes 
increase the shunt field excitation. If the tachometer 
voltage across 1C is Jess than the reference voltage, the 
output from the amplifier will decrease the conduction 
thes (J7TU, 2TU, 3TU) and this will 


excitation and hence increase the 


of the rectifier t 
decrease tield speed 
of the d-c motor. Of course, there are other features 
included in a speed regulating system, but the ones 
discussed here are the essential features required tor 
speed regulation, 
he reference voltage will 


Increasing t increase the 
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speed of the motor and decreasing the reference voltage 
will decrease it. Also, if the reference voltage is set at 
some point and the motor has reached a stable oper- 
ating speed corresponding to that setting, it will run at 
essentially that speed independent of load. The regu- 
lator action is as follows: The normal behavior is for 
the motor to slow down under load, but a very slight 
decrease in motor speed will result in a decrease in 
motor shunt field excitation which will act to increase 
the motor speed. The result of the action of such a 
regulator is that the strip speed will be held essentially 
constant. Speed regulation of the order of 0.1 per cent 
at top speed can be readily achieved with simple, sturdy 
design. 

Fig. 3 shows the same general system as that depicted 
in Fig. 2, but the regulator in this instance senses 
motor speed by measuring the generated counter-emf 
of the drive motor. This system is less expensive and 
more simple than that shown in Fig. 2, but the speed 
regulation is of the order of 5 per cent over a speed 
range of 10-to-1. There are relatively few electronic 
regulators applied to this type of system because un- 
regulated drives can usually provide sufficiently accu- 
rate operation for the majority of applications. 

The schematic diagram in Fig. 3 shows the shunt 
field of the d-c motor continuously energized at a con- 
stant voltage through rectifiers 3TU and 47U. Speed 
of the motor in this drive is regulated by means of the 
voltage applied to the armature. Armature voltage 
(which is roughly proportional to speed) is compared 
with the reference voltage and the difference is applied 
to the input of the amplifier. The output of the ampli 
fier controls the conduction of the tubes 7TU and 2TU 
and hence determines the armature voltage. This 
regulator acts to hold constant motor speed by holding 
motor armature voltage constant independent of load. 
In actual practice, additional features are added. /Kk 
compensation is one of these which can be readily) 
included to improve the speed regulation of the drive. 
The action of the JR compensation circuit is to insert a 
d-c voltage in the amplifier input which is propor- 
tional to motor armature current. The polarity of this 
voltage is such as to increase armature voltage to com- 
pensate for the /R drop in the motor. With /I com 
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Fig. 2—Constant-speed surface winder using a tachometer to sense speed of strip. 


pensation added, such a drive can readily hold the 
strip speed within 5 per cent of any set speed within a 
10-to-1 speed range while the motor load is changed 
from zero to rated load. 

The elements of a constant-speed core winder are 
shown in Fig. 4. Drives of this type are used as textile 
warper and quiller drives (where the strip being wound 
is thread or yarn) and in many other production 
processes (where the strip being wound is steel or brass 
ribbon or wire). A considerable number of Mot-O-Trol 
drives of this type are in use and the number is steadily 
increasing. In operation, the speed of the strip can be 
set to any value within a wide speed range and the 
motor speed will be automatically varied by the elec- 
tronic drive to compensate for build-up of the reel. 
Changes of diameter of the reel by ratios of 2-to-1 and 
3-to-1 during build-up are readily handled by the regu- 
lating circuits. Speed regulation with such drives is in 
the order of + 0.5 per cent at top operating speed. 


Control Systems for Core Drive 


In referring to Fig. 4, note that the tachometer 1s 
driven by the strip being wound and that the d-c motor 
A d-c voltage 
proportional to the speed of the strip is generated by the 
tachometer and this voltage is compared to a d-c refer- 
ence voltage developed across potentiometer JP by 
rectifier 37U. The difference voltage is fed into the 
amplifier and the amplifier output is connected to the 
armature rectifiers 77U and 2TU and also to the con- 
trol tube 47U for the motor shunt field. When the 
reel is empty, the motor must operate at maximum 
speed to develop sufficient strip speed. As the strip 
builds up and the circumference becomes larger, the 
strip speed increases. The increase in strip speed 
results in increased tachometer voltage and this in turn 
causes the motor shunt field to be strengthened to slow 
the drive motor. This regulating action results in 
essentially constant speed of the strip. The amplifier is 
designed with sufficient gain or amplification so that 
there is only a very slight increase in speed of the strip 
during build-up of the reel. Also, if the tension in the 
strip is increased, or other changes occur which load the 
drive motor, there will be only a slight decrease in strip 


drives the reel by means of the reel core. 
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Fig. 3—Constant-speed surface winder using motor armature voltage to sense speed of the strip. 
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Fig. 4—Constant-speed winder of the core-driven type using a tachometer 
generator to sense strip speed. 


speed. Changing the motor load from zero to rated used to control the speed of a winder motor to hold 
load will result in a speed change of approximately strip speed constant during beam or reel build-up. This 
0.5 per cent of the top speed. scheme is not used in conjunction with Mot-O-Trol 
This regulating system differs from those previously drives because it does not measure strip speed, but 
described because the tachometer is driven by the strip measures the diameter of the reel instead. This is a 
and hence the regulating loop may be easily broken by calibrated system and as such is subject to the adjust- 
breaking or removing the strip. When this is done, the ment and tracking difficulties associated with systems 
tachometer loses speed. As the tachometer slows, the that do not regulate. Where extreme accuracy of 
regulator senses the decrease in tachometer speed and speed control is not needed and in systems where a 
automatically advances the conduction angle of tubes pressure roll is used against the reel for other reasons, 
ITU and 2TU and reduces the conduction angle of tube such a system is quite feasible. 
‘TU. This applies full armature voltage to the reel The schematic picked to illustrate this scheme is a 
motor and weakens the shunt field toward zero. Dan conventional system. The speed of the strip is adjusted 
gerous motor speeds would result if the drive were by setting the generated voltage, and the motor speed is 
not stopped at once and consequently all speed regu controlled during build-up by means of a series rheostat 
lating drives with tachometers driven by the strip are rotated by pressure roll motion to slow the reel motor 
equipped with auxiliary circuits which limit the manxi- as the diameter of the reel increases. A small potenti- 
mum operating speed that will be reached if the drive ometer or a solenoid may be used to sense pressure 
is operated without provision for rotating the tach roll position instead of the rheostat. When such sensing 
ometer, elements are used, the circuit becomes more complicated 
Fig. 5 shows another set of elements that may be since grid-controlled rectifiers are needed instead of the 
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Fig. 5—Constant-speed core winder using position of pressure roll to control strip speed. 








current to sense strip tension. 


simple rectifiers (77U, 2T7U, 3TU and 47TU) shown 
in the diagram. 

A constant-tension winder drive of the surface 
driven type is shown in Fig. 6. The basic Mot-O-Trol 


drive can be readily modified to perform this function. 


It then acts as a current regulator with the value o/ 
motor armature current being adjustable over a wide 


range by means < 


f the tension control potentiomete 
in the operator’s control station. In this drive, the volt 
age applied to the armature will be regulated to any 
value (within the range of the electronic drive) t 
hold the armature current constant at the preset value 
As motor torque is given by the relation, Torque 

Kel, and since AK and 


constant current will produce constant torque and con 
stant tension for any strip speed or reel build-up. 
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are constant, the motor torque 
will be proportional to the current J and, therefore, 


Phase shift 


A-c supply 






L_~tTension 


Fig. 6—Constant-tension winder of the surface-driven type using armature 


Note in the schematic that a d 
to armature current is developed across //. by the 


\ lItage proportional 


action of current transformer 27° and rectifier 57U 
This voltage is compared with a reference voltage de 
veloped between the lower end and slider of potenti 
ometer 7P. Th 


fier and 


e difference voltage is fed into the amphi 
the amplifier output regulates the conduction 
angele of tubes 77° and 2T | 

+ ‘ . 1,- ¢ larrp “2p « le. ner 1 | 
output is such that a decrease in voltage across [A 


The polarity of ampliher 


: 1 ° - ‘ Py 
will advance the conduction angle of 17U and 2Tl 
. . . i . ae 
and likewise an increase in voltage across JI wi 
retard the conduction angle of 77U and 27U. Thus 
] an 


the system regulates for a constant current at the value 


set by the tension potentiometer 17. 


Kig, 7 illustrates a constant-tension winder drive 0! 


the surface driven type using a dancer roll to measure 
and establish the strip tension. Strip tension is a tune 
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| Fig. 7—Constant-tension winder of the surface-driven type using a dancer 


roll to determine strip tension. Schematic applies to core-driven type. 


tion of weight, or of spring tension if a spring is sub 
tituted for the weight. In this tvpe of drive, the motor 
speed is essentially constant during build-up of the reel. 
lf the operating speed range of the strip is only two o1 
three to one, a dancer rheostat in the field of the motor 
will usually give satisfactory results. For wide pro 
duction speed ranges, a Mot-O-Trol drive may be used 
to regulate the speed of the take-up motor as a function 
t dancer roll position, Applications of this type are only 
occasionally encountered, however, because few systems 
require accurate tension control over wide operating 
] 


speed ranges, 


Armature Current Senses Tension 

\ diagram of a constant-tension winder of the coré 
driven type in which armature current is used to indi 
‘ate strip tension is shown in Fig. &.* The basic Mot-! 
[rol drive can be modified by addition of a field regu 
lator to perform this function. In this drive, the arma 
ture voltage 1s set at rated voltage, and the tield of the 
motor (during operation) 1s automatically regulated t 
keep armature current constant during build-up of the 
reel. Thus the power input to the strip remains essen 
constant since the input to the motor is constant 
Constant power input is the necessary condition for 
‘onstant strip tension. The actual increase in motor 
immature current with build-up of a reel will be about 


5 


per cent of full load current for a 3-to-1 build-up 
The change in tension of the strip will be a function 
{ the change in friction losses also. If the winde: 
losses remain constant during reel build-up, the tension 
t the strip may be expected to be proportional to 
irmature current. If the friction losses decrease during 
reel build-up, the strip tension will increase. 

In those cases where the speed of the strip varies, it 
is necessary that the armature voltage be automatically 
regulated to be proportional to strip speed. This is the 


system illustrated in Fig. 8. Regulation of armature 


voltage is readily accomplished by adding a tachometer 


Set { 


nd schematic n page 354 
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Mot-O-Trol drive reg 


oul 


driven by the strip. The 
lating circuits can then be connected so that the arma 
ture voltage on the take-up motor is proportional to 
strip speed. L'nder these conditions, the tension in the 
strip can be kept essentially constant independent of 
strip speed Or reel build-up. 

keference to the schematic will show that a d-e volt 
age proportional to armature current is developed 
across 7/t by current transformer 37 and rectifier o7U. 
\ d-c reference voltage is also developed between the 
lower end and shder of the tension control potenti 
ometer 7? by rectifier tube 57U and supply transformer 
-T. The difference between the voltage across // and 
the reference voltage 1s applied to the motor shunt 
held control tube 37U in such polarity as to regulate 
the shunt field to keep armature current constant. .\ 
tachometer follow system is used on the reel motor 
armature voltage to hold the armature voltage propor 
tional to strip speed (or tachometer voltage) at all 
times. Note that the input to the amplifier consists of 


t ] + 


the difference voltage between armature and tachom- 


eter voltage and consequently the armature voltage 
increases or decreases as required to remain essen 


tially equal to the tachometer voltage. 
In a constant-tension winder drive of the core-driven 
the tension is adjusted by changing the weight or by 
‘hanging the lever arm for the weight or by changing tl 
ig substituted for the weight. When the 


mechanical problem of changing weight is too great, the 


tension in a spril 


equivalent torce is sometimes supplied by air pistons. 


In this case, strip tension is a function of air pressure 


and is readily adjusted by control of a pressure valve 


Once the weight or air pressure is set, the electronic 


drive will regulate the take-up motor speed to keep a 
dancer loop formed always and this will result in con 
stant tension during build-up of the reel. The potenti 
ometer rotated by the dancer roll is so connected that 
As the diameter 
of the take-up reel increases, the take-up motor will 


tend to run too fast. 


it changes the take-up motor speed. 


(Cont nued 


on page 3354) 
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Transistors 


and transistor circuits—Part Il 


Basic methods of supplying d-c bias in two transistor types 


Methods of keeping d-c bias feed out of transformer primaries 


Taking advantage of negative-resistance 


phenomena for trigger circuits 


Sine-wave generators, oscillators and photodiodes 


HERBERT J. REICH, Professor of Electrical Engineering, Yale University 


N order to prevent excessive distortion in any 

amplifier, particularly at large signal amplitudes, 

the operating point must be maintained at the 
correct value. In transistor circuits this is accomplished 
by means of biasing currents instead of biasing voltages. 
If well-regulated power supplies are used, the principal 
causes of change of operating currents are the depend- 
ence of transistor currents upon temperature and dif- 
ferences in the characteristics of individual transistors. 
In the biasing circuits ordinarily employed, use is made 
of the fact that stabilization of the emitter or base cur- 
rent at constant-supply voltage also stabilizes the col- 
lector current. 

Fig. 8 shows the basic method of supplying the direct 
operating currents in a grounded-base circuit. Because 
the direct emitter voltage is small in comparison with 
the emitter supply voltage E,,, the emitter current is to 





Fig. 8—Basic method of supplying d-c biasing currents in 
a ground-base transistor circuit. 
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a first approximation equal to £,.//, and theretore es- 
sentially independent of emitter characteristics. A prac- 
tical modification of this circuit employing a single pow- 
er supply is exemplified by the two-stage grounded-base 
amplifier shown in Fig. 9. Fig. 10 shows the most 
satisfactory basic method of providing the biasing cur- 
rents in a grounded-emitter amplifier stage. In_ this 
circuit the base is grounded so far as direct current is 
concerned, and the emitter biasing current is therefore 
controlled as in the circuit of Fig. 8. A modification in 
which a single power source is used is shown in Fig. 11. 
Grounded-emitter amplifiers using junction transistors 
sometimes employ the biasing circuit of Fig. 12, which 
depends upon constancy of base current. Since the 
emitter and collector currents of a junction transistor 
never differ greatly (see Fig. 5, Part 1), the base cur- 
rent is small and is dependent upon the potential of the 


Fig. 9—Practical means of supplying d-c power from 4 


single source to a two-stage amplifier. 
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point to which the resistor Fk is connected. If R is 
onnected to the positive side of the supply, the base 
current is positive; if it is connected to the negative 
side, the base current is negative. At some intermedi- 
ate potential the base current is zero. The resistor R 
may therefore be omitted if zero base current corre- 
sponds to suitable operating values of emitter and col- 
lector current. 

By definition of a, a small change of collector current 
at constant collector voltage is equal to a times the 
change of emitter current that produces it. In the M 1752 
junction transistor a is nearly constant and this relation 
between collector and emitter currents holds well also 
for large increments. Referring back to Fig. 5, it can 
be seen that 


f. = I -o al (0) 


where /.9 is the collector current corresponding to zero 


ke. 


Fig. 10 (Left)—Basic method of supplying d-c biasing 
currents in a grounded-emitter transistor amplifier. Fig. 11 
(Center)—Same as Fig. 10 but with single d-c bias source. 
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Transistors went to work in the Bell System 
Telephone network last October for the 

first time. They are shown here being used 

in oscillators to generate electrical signals 

in the form of six audio tones by which the 
numbers of a called telephone are sent from 
one central office to another. 

Left is F. E. Blount, Bell Telephone 
Laboratories, who helped develop the oscillator, 
and right is Dr. William Shockley, who directed 
Bell’s transistor research project. Mr. Blount 
holds one of the six transistors used in each 


oscillator, which replaces a much larger assembly 
of electron tubes. Two other types of 

transistors are to be used in equipment known 

as “card translators,” which employ punched 
cards to serve as automatic routing devices for 
setting up long distance calls. 


emitter current and the given collector voltage. By ex- 
pressing the base current as the sum of the emitter and 
collector current, the collector current may be expressed 
in terms of the base current as follows: 


I. = (leo + al,)/(1 — a) (7) 


Changes in operating value of the collector current are 
caused by the variation of /.9 and a from transistor to 
transistor and by a temperature variation of I.9 which is 
of the order of 2 to 8 per cent per deg C. Because al» 
is of the same order of magnitude as /.9, whereas al, is 
from 10 to 100 times greater than /.9, Eqs. (6) and (7) 
show that the circuits of Figs. 10 and 11, which depend 
upon constant emitter current to fix the operating point, 
are greatly superior to the circuit of Fig. 12, which de- 
pends upon constant base current. Fig. 13 shows a two- 
stage junction-transistor amplifier. 


Fig. 12 (Right)—Biasing circuit sometimes used with 
junction transistors with grounded emitter. Risistor R may 
be shifted from negative to positive potential. 
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Fig. 13—Two-stage junction-transistor 
amplifier using resistance shunt-feed 


to keep d-c out of transformer primaries. 


Fig. 14—This push-pull amplifier 


requires closely matched transistors. 


Fig. 15—Alternate feed method using 
an auniliary transistor as a 
high-impedance a-c path. 


The desirability of miniaturization of coupling trans 
formers in transistor amplifiers makes the flow of direct 
current through transformer primaries objectionable. 
One means of keeping direct current out of the trans- 
former primaries is the use of the resistance type of 
shunt feed commonly used in tube circuits. Resistance 
shunt feed 1s illustrated in the first stage of the amplifier 
of Fig. 9 and in the amplifier of Fig. 13. The disadvan- 
tage of this type of feed is that it may reduce the output 
circuit efficiency from close to 50 per cent to a value of 
8 per cent or less; it also reduces the gain, second 
method of preventing transformer saturation is by the 
use of a push-pull circuit, as in Fig. 14. This has the 
disadvantage that closely matched transistors must | 
used. 


ec 


A third feed method makes use of an auxiliary tran- 
sistor, as shown in Fig. 15. In this circuit, the auxiliary 
transistor 7» is biased so that approximately half of 
the supply voltage appears between the base and_ the 
collector of the amplifier transistor 7,. Since the im- 
pedance of both the capacitor C and the voltage-dividing 
resistors may be made low, the emitter and collector volt- 
ages of Ts. may be kept essentially constant and the col- 
lector and emitter currents of Ts consequently nearly 
constant. The auxiliary transistor therefore acts as a low- 
resistance d-c path, but as a high-impedance a-c path. 

Oscillator and Trigger Circuits 

It has been pointed out that the input and output re- 
sistances of a grounded-base circuit may be negative if 
a exceeds unity. It may also be shown that a negative 
resistance may be observed across the terminals made 
available by opening the base lead. Although the charac- 
teristics of the negative resistance obtained in these 
three ways are not identical, they are all manifestations 
of the same phenomenon. Fig. 16 shows typical curves of 
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emitter voltage vs emitter current, collector voltage vs 
collector current, and base voltage vs base current ob- 
tained with circuit parameters and operating currents 
for which negative resistance is Observed. In each case 
the presence of negative resistance is indicated by nega- 
tive slope of a portion of the curve. The emitter and 
collector negative-resistance characteristics are open- 
circuit stable, that is the voltage is single-valued with 
respect to current. The base negative-resistance charac 
teristic, on the other hand, is short-circuit stable, that 
is the current is single-valued with respect to voltage. 

The load lines in Fig. 16 show that if the collector 
or emitter supply voltages are impressed through re- 
sistances lower than those corresponding to the negative 
slope of the emitter or collector current-voltage charac- 
teristics, or if the base voltage is impressed through a 


resistance higher than one corresponding to the negative 
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slope of the base characteris- 
tic, there may be three equi- 
jibrium values of current and 
voltage, corresponding to the 
three intersections at points J, 
2 and 3. The values corre- 
sponding to points 7 and 3 
are stable, whereas those cor- 
responding to point 2 are un- 
stable and hence are not ob- 
served experimentally. 

The circuit may be trigger- 
ed from one state ot equi- 
librium to the other by 
changes of circuit parameters 
or of currents or voltages. 
Trigger circuits find impor- 
tant applications in comput- 
ers. When this type of trigger 
circuit contains only the tran- 
sistor and resistances, trig- 
gering back and forth be- 
tween the two stable states 
necessitates either that alter- 
nate triggering pulses be of 
opposite polarity or that al- 
ternate pulses be applied to 
different electrodes. By the 
addition of a biasing diode, 
asin the circuit of Fig. 17, the 
circuit may be made to trig- 
ger back and forth on pulses 
of single polarity impressed 


upon one electrode. 


Direct-Coupled 
Trigger Circuits 

The Eceles-Jordan type of 
trigger circuit, which has 
found wide application in vac 
uum-tube devices, can also 
be used with transistors. The 
basic form of the transistor 
type of Eccles-Jordan circuit 
is shown in Fig. 18. It is a 
two-stage = grounded-emitter 
amplifer in which the output 
Is directly coupled to the in- 
put. In ordet for triggering to 
he possible in such a circuit. 
the open-circuit loop voltage 
amplification must exceed 
unity. Although a single-stage 
grounded-emitter amplifier is 
capable of giving high voltage 
amplification with either a 
point-contact or a junction 
ransistor, the mismatch is 
bad when two stages are di- 
rectly coupled, as in the 
circuit of Fig. 18, particularly 
when junction transistors are 
used. Consequently, present 
types of junction transistors. 


(Continued on page 318) 
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Fig. 16—Three cases where negative resistances are observ- 
ed respectively in the emitter, collector and base circuits. 


Fig. 17—One form of trigger 
circuit employing a biasing 

diode. Fig. 18—Transistor 
adaptation of Eccles- 

Jordan type of trigger circuit 
normally used with electron tubes. 


Fig. 19—Addition of a capacitor 
may change a triggering circuit 
into either a single-shot 
multivibrator or a relaxation 
oscillator. 















































































TODAY’S DESIGN 





Centralized 
Cycle Contro 


for molding presses 


Standardized plug-in units with selectable time 


intervals reduce the cost of control equipment yet 


provide adjustability; special attention is given 


to maintenance and freedom from failure. 


E. B. Sutherland, Vice President, Emmett Machine & Manufacturing, Inc. 


CENTRALIZED control for batteries of similar 
production machines—such as molding presses— 
offered opportunities for closer supervision of 
individual machine operation, lower equipment 
cost and reduced maintenance. Other advantages 
offered by centralized remote control were the 
opportunity for mounting in a location free trom 
machine vibration or abuse and to prevent 
unauthorized changes. These were the consid- 
erations that led to the development of the 
“Mastertrol” system shown here. 
Requirements set up to guide the design of 
this centralized remote control system were: 
1. Initiation of cycle by operator at machine. 
2. Cycle for each machine adjustable for 
overall time and selective operations at 
chosen time intervals. 
Visual indication of control operation. 
All changes under lock and key. 
3. Design for freedom from interruption of 
press operation. 
The answer to these requirements consists of 


rr 





two pieces of equipment shown in Fig. l, a 
control box to be mounted on each press, and 
a remote control cabinet housing a timing device 
and a number of similar plug-in control units. 
This equipment is considerably lower in cost 
than an equivalent number of separate conven- 
tional controls on each machine, and the remote 
control cabinet may be shock mounted at a loca- 
tion away from operating presses. 

Since measurement of time is a common factor 
to all these control problems, it seemed logical 
to separate timing from selection of operation. 
The timing unit evolved is built into the remote 
cabinet and has four selectable time intervals 
available to each unit control box. As seen in 
Fig. 2, the four time intervals are provided by 
four gear trains driven by one synchronous 
motor through change gears; each gear train 
ends in a cam operating one of a pair of snap- 
action switches. In the event of switch failure 
a standby switch at each cam can be brought 
into operation by changing one screw. This one 
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Fig. 1—In this automatic 
cycle control system 

for molding presses, 

the only part mounted 
on the press is the 
control box (right) 
with its solenoid valve 
and pushbuttons. Time 
cycle controls for all 
presses are plugged 
into a remote control 
cabinet, below. 


Since continuity of 
operation is vital, 
front, rear and top 
panels hinge for 
quick access to all 
points that might 
require maintenance 
or adjustment. 


Indicator lamps on the 
front show progress 

of production; rear 
cover swings out for 
access to timing unit 

at top and plug-in 
control units. 
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“time generating panel” thus serves all unit 
control boxes. 

Basic principle of time control is that one 
complete machine operating cycle is broken 
down into 52 steps; the change gears in the 
timing panel produce 52 impulses in 4, 6, 5, 
or 10 min, or other selected time, these impulses 
operating a stepping switch in the plug-in unit 
control boxes. For lifetime service the gear train 
employs needle bearings on hardened steel 
shafts throughout and “outboard” bearings are 
used. All gears are 32-pitch, wide face, with 
gears of 16 teeth and under made of steel; largei 
gears are brass. 

Unit control boxes, Fig. 3, are connected into 
the circuit by plugging into sockets mounted 
in the cabinet. Each unit is readily removed 
for checking or servicing, or in event of failure 
may be quickly replaced with a spare unit. 
Selector switch on the front panel selects the 
desired cycle time for the stepping relay; open- 
ing, closing or “bumping” press operations are 
selected by the twelve pushbutton switches. 
Each button represents one of the first twelve 


(Continued on page 316) 
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Fig. 3—Unit control boxes 
have a 52-step relay 
advancing once for each 
timing impulse; selector 
switch determines which 
liming rate is used, and 
small switches select any 
of the first 12 time 
positions for “bumping” 
the press. Plug-in 
connections are made with 
industrial-type components. 





Fig. 2—Four standard time intervals are provided by these 


gear trains driven by a small synchronous motor. Each 
one of the timing cams has a standby switch which can be 
brought into action quickly by changing one screw. 
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Research 


progress in 


electrics—[952 


Class H insulation, the causes and mechanisms of the 


destruction and deterioration of dielectrics, the effects 


of high-energy irradiation, and new developments in 


ferromagnetics and ferroelectrics were the highlights of 


the 1952 Conference on Electrical Insulation. The sixth 


consecutive annual on-the-spot review of the meeting. 


ALEX. E. JAVITZ, Associate Editor, EvectricaL MANUFACTURING 


N its 21st Annual Meeting, held at Lenox, Mass., 

October 2-4, inclusive, the Conference on Elec- 

trical Insulation, concentrated on the theme “De- 
struction and Deterioration of Dielectrics.” .\nother 
program innovation this year was the recognition oi 
lerromagnetics as dielectric materials. .\ttendance was 
at a high level, 310, only slightly lower than the 
record of 325 established at the 1951 meeting held 
in Washington, D. C. (7)* As in previous vears, the 
attendance cut across the fields of basic research, applied 
research, engineering, and manufacturing. 
Round-table discussions were again a highlight of the 


i) 
conference. By far, the greatest degree of interest was 
shown in the discussions on “Thermal and Chemical 
Deterioration” and on “Classification of Dielectrics.” 
Informal summaries of these sessions are included in 


\ paper by H. A. Pearl, Wright Air De- 


velopment Center, “Classification of Dielectrics for 


this report. 


Electronics equipment of the \rmed Services.” set the 
background for the round-table discussion on. classi 
fication,+ 

No contemporary conference on insulation could 
escape several papers on high-temperature materials. 
The topic was hit in two papers on a practical level 
“Aging Characteristics of Class H Insulation,” by E. L. 
Lotz and W. H. Moebus, Irvington Varnish and In 


swator Company, and “Problems with Class HH Insula 


rals in parentheses appl 


t low inclusion of a summary in this report. It 
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tion,” by M. L. 
Company. 
In the first-named paper, all fabrics and papers that 


Manning, Pennsylvania Transformer 


are available in commercial quantities as base materials 
for Class H insulation were reviewed. Such materials 
were defined as those that both physically and chem- 
ically must remain stable at elevated temperatures up 
to 300 C. These were tabulated as follows: 


a. Glass-fiber cloth 


. Ouinterra Type | (asbestos paper ) 
c. Novabestos (very thin asbestos paper ) 
d. Pyrotex (standard long-fiber asbestos paper ) 
e. Asbestos-glass paper (30 per cent glass fibers, 
in random distribution ) 
(slass-fiber paper 
Mica paper 

he basic chemicals suitable for impregnation were 
listed as follows: (a) silicone rubber, (b) silicone resin, 
and (c) Teflon (polytetrafluoroethylene ). 

The basic properties considered for Class H insulation 


were dielectric strength, dielectric constant and power 


factor vs temperature ; dielectric strength vs heat aging 
| 
i 


at 250 C: weight 


welg oss vs hours at 250 C; and (for sili- 
cone resin) cure temperature vs cold bend. 

Some of economics involved in the use of base fabrics 
and paper are reflected in Table I. Essentially in all of 
these materials suitable impregnation and saturation are 
necessary before the desired physical and electrical prop- 
erties can be attained. It is obvious that in almost all 


the materials, the ultimate operating temperature char- 
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acteristic will be limited by the type of impregnant used. 

Silicone resins are used in large quantities for the 
impregnation of glass-fiber cloth, asbestos paper, as- 
bestos-glass paper and mica paper. Teflon is used pri- 
marily in coated glass cloth, with some development 
work on other base materials being done. New silicone- 
rubber compounds evidence improved electrical prop- 
erties and heat stability, thus widening their scope for 
treatment of base fabrics and papers. An analysis of 
various test data presented in this paper offered the 
following conclusions : 


Impregnating Materials Evaluated 


1. In most Class H insulation dielectric strength de- 
creases gradually with temperature with the exception 
of silicone rubber which shows practically no decrease 
up to 250 C. Silicone rubber after heat aging and flex 
over a %-in. mandrel shows excellent retention of 
properties. 

2. Weight loss of silicone rubber at 250 C varies 
from 2 to 6 per cent. This loss has apparently no rela- 
tionship with dielectric strength under heat aging. 

3. Of four silicone resins tested, two indicated ex- 
cellent dielectric strength after aging, while the other 
two showed relatively poor strength. 

4. Silicone resins also showed a large variation of 
weight loss at 250 C, ranging from less than 1 per cent 
to 6 per cent. As with silicone rubber, however, no 
relationship was indicated between weight loss and di- 
electric strength. 

5. Extreme care is essential in the curing and process- 
ing of all types of Class H insulation to assure maximum 
obtainable electrical properties. 


Fig. 1 shows comparative performances of silicone- 
resin glass, silicone-rubber glass, Teflon-glass and un- 
supported Teflon film in a heat aging test at 250 C. 
The silicone-rubber glass shows the best consistent per- 
formances. Two samples of silicone-resin glass show 
rather erratic performance. 

It was noted that silicone rubber as of now appears 
to have the best all-around properties as a Class H 
impregnant or coating material. But improvement is 
needed to reduce the loss in dielectric strength at 250 C 
under continuous use. A strong point was made for 
the need of cost reductions in impregnants. While 
most of the commercial base materials are available 
within a range of 10¢ to 60¢ per lb, the cost of finished 
insulation may run to several dollars per yard, due 
primarily to high cost of the impregnants. 

The possibility of using Kel-F (trifluoromonochloro- 
ethylene) as an impregnant was mentioned, but appar- 
ently little has been done in this direction. 

In his paper, Mr. Manning emphasized that by means 
of Class H insulation it has been possible to design 
sealed-in-nitrogen transformers rated from 250 kva 
through 2000 kva and through 15 kv that have success- 
fully eliminated fire and explosion hazards. These 
transformers, he stated, include the largest ever manu- 
factured of the sealed dry-type construction. It is such 
large-scale usage of Class H insulation, he went on to 
say, that brings insulation production from laboratory 
to large-volume scale, and eventually brings down the 
cost of the materials. In a 2000-kva transformer weigh- 
ing 1414 tons, some 1100 Ib of glass fiber-silicone lami- 
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nate, 100 sq yd of silicone-rubber coated glass cloth, and 
2 tons of silicone resin-bonded glass fiber-covered wire 
are required. 

One of the problems discussed by Mr. Manning j, 
the inconsistencies in dielectric strengths of silicone 
materials, such as rubber-coated 
cloth and formable %.-1n. thick silicone glass-fiber 
laminate, when assembled in transformers. 


silicone glass-fiber 
To Over- 
come this problem, and to obtain test data of greater 
reliability, a roller electrode test method has been de- 
vised by means of which the entire surface of a sheet 
or roll is subjected to the same voltage stress. (The 
roller electrode test setup is shown in Fig. 2.) 

Silicone-rubber coated glass cloth exhibits a dielectric 
strength of 400 vpm by standard ASTM 2-in. diam 
electrode tests. The same material when tested by the 
roller-electrode method (bottom roller grounded, volt- 
age applied to upper roller) will not exhibit more than 
80 vpm dielectric strength. According to Mr. Manning, 
application of the roller electrode test reveals defects 
in the manufacturing processes caused both in the cur- 
ing and by the method of coating. 

A proper application of the results of the roller- 
electrode tests has made it possible to improve coating 
methods so appreciably that in a lot of 1100 sq yd re- 
cently evaluated only a total of 303 punctures in 17 
sq yd was found when the material was subjected to a 
stress of 300 vpm at a roller speed of 8 ft per min. The 
material was a 12-mil cloth (7 mil glass base, 5 mil 
silicone-rubber coating). 

Similar effective results have been found in roller- 
electrode tests with formable glass-silicone laminate, 
V4o-in. thick. Short lengths (through 94 in.) in “as 









Table I—Fabrics and Papers Suitable for 
Class H_ Insulation* 


















Tensile Ap- 

strength, Ap- prox. 

Thick- | lb per in. prox. yd 

Material |ness,in®| width‘ Yd/lb |Ib price! price 
Glass-fiber 

cloth 0.004 70/55 Lil $5.55 $0.50 

0.007 100/85 7.65 5.00 50 

0.010 160/150 4.17 3.10 74 

Quinterra 0.0045 | 3.0/4.0 6.2 1.20 194 

Type I 0.007 3.0/4 3.95 07 | .271 

0.0081 | 6.5/7.5 3.36 1.02 303 


0.003 ; 
0.005 6.0 


to 
1 


0 25.0 


Novabestos 0 13.3 


- 
Vito 
lots 
= 









Pyrotex 
9407 AAA 0.005 25/15 








Asbestos-glass 


paper 0.005 8/5 A SS 1 25 101 
0.007 10/7 5.90 1.10 123 
0.010 12 6.06 99 163 
0.015 15/14 3.91 90 230 






Glass paper 


(no binder) 0.005 0.5/0.5 14.5 10.70 736 
0.0075 | 1.0/0.75 10.5 9 50 905 
0.010 1.5/1.0 9 25 | 10.70 | 1.15 










Mica paper 





(untreated) 0.002 2/2 6.2 3.00 184 
0.004 1/4 : 3.00 968 


“Source: Irvington Varnish and Insulator Company 
>Finished insulation 5 ae 
First figure is for value in the warp direction; second in the filler direction. 
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received’ conditions when tested by standard ASTM 
methods showed variation from 1.7 kv to 13.6 kv on 
rapidly applied voltage. Roller-electrode tests were in- 
strumental in revealing that coarsely woven glass cloth 
was not suitable for such laminates, owing perhaps to a 
difference in the coefficients of expansion between the 
glass and the resin impregnant, and also perhaps owing 
to improper curing. Laminates using this type of cloth 
could not withstand 1 kv for a %4-in. thickness when 
tested by the roller-electrode method. An improved 
laminate, utilizing a finer-weave cloth and improved 
processing, showed a voltage strength of 10 kv under 
the same test conditions. 

Some of the other problems in Class H_ insulation 
discussed by Mr. Manning were: 


a. Need for improving heat aging resistance for sili- 
cone resin-coated glass cloth and laminate. 

b. Better bond and scuff resistance of silicone resin- 
bonded glass-served wire. (In winding a 200-kva 
transformer, up to 38 strands of No. 4 square wire 
must pass through a tension block to form the 
layer-type winding. ) 

c. New airy-dry silicone adhesives are needed for 
bonding spacers and insulation during winding. 


_-Silicone-resin glass (A) 


Silicone -resin 
gen, | ae 


wSilicone-rubber 
\, glass (A) 


Volts per mil 





0 100 200 300 400 500 600 
Hours at 250C 


FKig. 1—Dielectric strength vs 

heat aging at 250 C, speciments flexed 
over a \%-in. rod. Two samples 

each of silicone-resin glass and 

of silicone-rubber glass, as well 

as samples of Teflon-resin glass 

and of Teflon film are compared. 
(Source: Irvington Varnish & 
Insulator Co.) 


Fig. 2—This roller-electrode setup 
represents a new method developed by 
Pennsylvania Transformer Co. for 
accurate determination of defects 

in flexible insulation. Shown here 

is a test being applied to 12-mil 
thick (7-mil glass base) silicone- 
rubber coated cloth. A stress of 5 kv 
is being applied to the upper roll; 
the bottom roll is grounded. 
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Solvents in present adhesives have a tendency to 
attack the silicone resins. 

d. Better  glass-reinforced silicone-resin 
treated materials are needed before use is generally 
practical. Present limitation is the lack of mechan- 

ical strength for such applications as transformers. 


asbestos 


And finally, lower costs for the silicones are needed 
if these materials are to compete with Class B insula- 
tion. Much of this problem lies with the manufacturers 
of the resins and of the laminates. At present about 
20 per cent of the selling cost of a Class H transformer 
is found in the cost of the silicone-glass laminate. 

Some comparisons between Teflon-glass insulated 
transformers, recently developed, and units of the same 
rating using silicone-glass insulation indicate higher 
temperature rise in the former. However, Mr. Manning 
cautioned, more information is required in regard to 
Teflon’s resistance against corona. 

Discussion following the paper retlected the opinion 
that producers of Class H insulation have frequently 
been at fault in putting materials on the market before 
suitable evaluation has been made. Improper processing 
methods are accountable for materials with excessive 
number of holes. Producers should also realize that 
there is necessarily a great gap between laboratory tests 
and the mass-production requirements. 

The thermal stability of synthetic fibers used as re- 
placements for cellulosic materials was discussed by 
H. M. Philofsky, Westinghouse Research Laboratories. 
To establish the validity of such replacement the syn- 
thetic fibers were tested at constant temperatures in 
the range of 125 C to 175 C. Cellulosics are known to 
deteriorate rapidly when exposed to temperatures over 
100 C. Specifically the following fibers were tested (all 
supplied by the Du Pont Company): Nylon, Orlon 
(Fiber A), and Dacron (Fiber V), all in the form of 
200 denier thread. Deterioration due to heating was 
measured by recording the tensile properties at room 
temperature after aging the samples both in air and 
when sealed in nitrogen. Loss of weight of the fibers 
aged in air was also recorded. The thermal degradation 























































TABLE II 
then the 


Summary of 


i tion. 
Round Table ‘. There is 
Discussion on 

dielectric 


Classification of 


lation in contact with metals, and 
behavior of the metal 
completely throws the insulation 
performance out of kilter. For 
example, copper may oxidize at 
temperatures 


the upper limits of the insula- 


test experience and in equipment 
performance that what the entire 
field needs is a com- 
mon clearing house for informa- 








tory to study classification of their 
dielectric material. An example of 
how materials can be classified js 
given in the current work by 
the American Chemical Society jy 
coding chemical formulations, |. 
For example, an IBM system can 
be applied for coding all the 
required parameters in dielectric 
materials. The fact is, that a 
modified IBM system has been 
experimentally employed by cer- 
tain sources. 


much lower than 


much diversity in 


tion. What can industry do about 8. What about the time factor jn 


Armed Services do about it? 


those in the development stage. on 
Careful consideration is given to 
sacrifices and compro 


Dielectric this suggestion? 
\ * 5. Armed 
Materials 
assemble 
presently 
l. We need a classification for ma- necessary 


terials that exceed the existing 


Services 
pointed out that the Services do 
data on all 
available and also on 


mises. The 


What can the specifications? It is important, it 
was suggested, that it be included 
in all specifications. In guided- 
missile applications, say, the time 
factor may be set at 1 min, or 5 
min or 1 hr. On the other hand. 
shipboard equipment it is 
difficult to set up a limit, even of 
several hundred hours. 

Armed Services, it 9. Are the operating 


representatives 


materials 


temperature 


hot-spot temperature rating for was stressed, want industry co- parameters adequate? Take guided 
Class H (180 C). Practical operation. missiles again. These have to be 
work is being done in raising the 6. The Conference on Electrical In- “warmed up” or made ready for 
Class H_ rating. The AIEE sulation is already a good clearing hours before they are actually in 
Committees are working on a house. Perhaps a second session use. How does this additional 
recommendation that Class H during each year might bring in time affect the original time and 


hot-spot temperatures be _ in- 


an exchange of practical experi- 


temperature parameters? 


creased to 200 C. Already, this is ences between the Armed Serv- 10. In certain equipment, particularly 
applied in Navy practice. ices, industry, and research lab- for military use, requirements 
2. What happens to moeterials that oratories. Another comment other than the temperature per- 
are not workable under load or on the clearing house idea: formance are paramount. For ex- 
under continued heat application? Recommendation that the Inter- ample, other factors arise in such 
What about voltage susceptibil- national Electrotechnical Commis- applications as submarine anten- 
itv? Humidity? sion might function, or might be nas. Here antennas are subjected 
3. Why not a thorough going dis- used, for this purpose. to sun, rain, wind, vibration and 


cussion of the whole question of f 


equipment aging? You put insu- 


of an “American rope” cellulose paper was measured 
under the same conditions as a basic comparison. 

Reference to Fig. 3 will show the time required for 
these fibers to reach 50 per cent of their original tensile 
strength after heat aging at 120 C, 150 C and 175 C. 
All fibers aged at 150 C and 175 C show more heat 
stability than the American rope paper. Orlon sealed in 
nitrogen retained its strength longer than any of the 
other ; however, when heated in air, the strength dimin- 
ished 20 to 50 times more rapidly. The reverse can be 
observed with Dacron (Fiber V). Nylon aged at 120 C 
was degraded as rapidly as the American rope paper. 
At 150 C and 175 C (heated in nitrogen) the drop was 
also as rapid as that of the cellulosic rope paper, but 
the tensile strength leveled off at about 40 per cent of 
the original value. Actually some improvement was 
shown on continued heating, 

The pattern of weight-loss measurements of the fibers 
heated in air was about the same. Here again, the ther- 
mal degradation of nylon is marked, while Dacron 
shows the least degradation. The appearance of these 
fibers was also examined to give some indication of 
their thermal stability. 

It was concluded by Mr. Philofsky that on the basis 


112 


One of the military services has 
a contract with a research labora- pa. 


then salt-water submersion. 


Advanced work is being done 


of good heat stability, combined with excellent original 
tensile properties, Dacron appears the best of the three 
fibers examined as a possible substitute for cellulose in 
electrical insulation, Except for nylon heated in air, all 
three appear more heat stable than the cellulose 
materials, 

During the discussion attention was called to. the 
degree of accelerated degradation under nitrogen. This 
seemed to raise a question regarding the actual efficacy 
of nitrogen sealing. \nother point raised was whether 


the indicated superiority in_ tensile for the 
synthetic fibers might not be offset by a tendency ot 


strength 


the fibers, being thermoplastic in nature, to flow. 
\ report on a National Bureau of Standards program 
covering thermal degradation of high 


Ss 


polymers was 
summarized by Frank W. Reinhardt of the bureau. \ 
basic research program on the mechanism of such deg- 
radation under certain service conditions has heen 
under way since 1946, The mechanism of ce eradation 0! 
polvamides (nylons) and polystvrenes has been studied. 
At the present time work is also being done with GR-5 
rubber and polyethylene. The dealt with 


chemical structure and the mechanism of decomposition, 


sumlnar\ 
somewhat out of the scope of this report. The studies 
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r in foamed-in-place resins for 16. Do current military specifications sound method to use. 


of radome structures. Temperature actually provide design data? The 19. Cutting through much of the dis- 
is . resistances now reach 400 F. answer is, no. Military specifica- cussion was this important point: 
y Military services have also de- tions for dielectric materials are The whole system in which the 
n veloped experimentally __light- not intended to be design data. dielectric is used must work. No 
weight ceramics for use in com- It is up to the equipment de- point exists in pushing up a com- 
n posite radome structures, able to signer, and the materials process- ponent here or a unit there. Is 
€ stand up to 200 C. Densities are ing engineer before him, to deter- the system a 250-C system? Yet 
¢ on the order of 24 lb per cu ft, mine how the material will finally you can count only a relative 
d | and the targets point to densities work in the equipment applica- handful of commercial compo- 
n ; as low as 10 |b per cu ft. tion. nents that will work at even 125 
. ; 12. A closer re-examination of Teflon, 17. The method of processing can C. Another factor: It may be 
Kel-F and silicones is necessary modify the propertv or funda- satisfactory to have a system work 
n for high-temperature use — at mentally change the chemical at 200 C for 10 hr or 100 hr or 
it microwave frequencies. structure of a dielectric. In other 1000 hr. But for future industrial 
d } 13. Under development is a new words it may possible to use we need a commercial quali- 
- . glass-cloth material that shows a specify also perhaps a method of fication for materials and compo- 
e dielectric constant of 4 at micro- processing. But the inclusion of nents to work at 125 C or 150 C 
, wave frequencies instead of the processing methods into a ma- so that industrial or commercial 
. dielectric constant of over 6 that terials specification would be products will function for at least 
s is usually found for commercial difficult. Most manufacturers cer- 10 to 15 years. 
t ) glass-cloth materials. | Dielectric tainly would object to having out- 20. One man’s) summary: Things 
loss tangent is of the order of siders tell them how to manufac- aren't as bad as they may seem. 
e ) 0.002 at microwave frequencies ture their products. Also this We do have components and we 
d | at 10,000 megacycles. Dielectric might concern or involve propri- do have materials which enable 
e : constant remains approximately etary information. us to design and build equip- 
: : 4.05 from a temperature of — 85 18. Again and again emphasis was ments. We have polymer mate- 
A C to + 250 C. made that end use is almost the rials that go up to 350 C, even 
| 14. What about appropriate cooling important part specification. 100 C. They are still security- 
| systems? Yes, systems can be For example, current work on the classified so we can’t talk about 
worked and are being used in restatement of specifications for them and we haven't worked them 
; various designs. But the Armed the various classes of insulation vet, but they definitely are in the 
, Services are not “putting all is being done on the basis of making. 
: their eggs into one basket.” In performance on_ standard _ test 21. Another conclusion: There are 
, aircraft at high altitudes it is motors. Elements of aging, vibra- many approaches in the classifica- 
; difficult, for example, to use tion, moisture absorption, and tion and use of materials. All 
P liquid coolants—how can you ambient temperatures, among methods have to be used. They 
| throw the heat away? other parameters, are being con- have to be played back and forth. 
15. What about resistance to fungi? sidered. Basically, this is a func- Materials have to be evaluated in 
A much better classification of the tional test procedure and_ the standard tests, in complete prod- 
materials is needed in this area. opinion was that this is the only ucts, and in systems. O 
a or ' ; ; . ; ; , 
show that all commercial and experimental polymers ot Laboratory, the increasing use of such dielectrics at 
: polystvrenes, polyvinyl chlorides and polyethylene ex- elevated pressures Was noted as one of the significant 


1 amined to date contain small amounts of oxygen 
+} , ss = . ‘- . - 

that contribute significantly to the degradation of these 

polymers. 


In the lead-off paper, “Conduction and Breakdown,” 


Prof. A. von Hippel, Laboratory for Insulation Re- 
search, Massachusetts Institute of Technology, pointed 
2 out that the destruction of dielectrics under the influence 
, of electric helds may proceed in a great variety of ways. 
The simple distinction between electric and thermal 
reakdown that made temperature dependence the decid- 
Ing factor, while an acceptable concept some two decades 
- ago, Is by now obsolete. It has been shown by later 
methods that actually alkali halides and other single 
Crystals, while conducting thermally like iron, show a 
ver} complex temperature dependence of the break- 
; Own strength, unconnected to thermal instabilitv. Vari 
Sus theoretical situations related to these mechanisms 
were analyzed by Prot. Vou I lippel. 
Gaseous dielectrics received considerable attention in 


Ms year’s conference. In a paper by Johan G. Trump. 
nt, . , ta le 

NObert W. Cloud and A. Kusko, all of the Massachu 
‘etts Institute of Technology High-Voltage Research 
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trends in high-voltage engineering. It was felt that the 
dielectric superiority of compressed gases is almost 
“certain to be exploited” increasingly in devices and 
equipment where high total voltages have to be insulated, 
Typical of such applications are electrostatic and electro- 
magnetic sources of high-energy X-rays and particles, 
high-voltage transformers and cables, and also capac- 
itors. The paper reviewed various theoretical considera- 
tions and also flashover of solid insulators in compressed 
eas, 

Considerable interest has been shown in the use of 
sulfur hexafluoride (Sy) as a Ingh-dielectric-strengt! 
gas, but this has been accompanied by serious problems 
related to the possible production of toxic and corrosive 
products under electrical breakdown. A mechanism for 
this decomposition has been postulated by D. I:delson, 
C. A. Bieling and G. T. Kohman, Bell Telephone Lalx 
ratories, and presented in a paper “The [Electrical De 
composition of Sulfur Hexatluoride.” 

In a paper by C. N. Works and T. W. Dakin, West- 
} 


inghouse Research laboratories, some of the anomalies 


in the dielectric strength of Sly as a function of pres 
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Table 1l—Highlights of Round Table 
Discussion on Thermal and Chemical 
Deterioration of Insulating Materials 


| 


Jt 


9. 


10. 


11. 


The importance of making chemical analysis 
was stressed to see just what products of d 
composition in oil-filled cables cause changes 
in the conductivity. But the difficulty of 
making such analyses was also pointed out 
Deterioration is generally caused by corona 
conditions. 

The deterioration of some chlorinated oils 
under corona conditions can be limited by the 
addition of inhibitors, but the mechanism is 
not known. Actually, this is an “electrolytic 
deterioration.” Decomposition products (say 
chlorine) can affect aluminum conductors and 
other associated materials in the cable. struc- 
ture 

In general, we do not work on the board 
with “idealized materials.” Actually we are 
not concerned with contamination as such, but 
with finite materials that have intrinsic weak 
links in the structure. The whole future of 
dielectrics lies in an ability to control manu- 
facturing so as to eliminate these weak links 
This is not therefore contamination, since the 
latter may actually be caused by accidental 
intrusion of foreign materials. It is up to the 
manufacturers of the materials to intensify their 
work to produce pure materials. 

In gases, sulphur hexafluoride (SF) is being 
used in coaxial cables. It is most important to 
design SF around its weak points, and not 
to use the material unless you know every- 
thing about it. Equipment should not be 
designed on the “ragged edge.” As to de- 
composition products, SF, gives them off only 
under ionization. 

In solid polymers, the corona breakdown of 
fluorocarbons is still a tough problem. 
Microscopic examination shows numerous de- 
fects in mica paper. Tests indicate appreciable 
corona leakage in the basic paper. Single 
sheets of mica paper impregnated with poly- 
ester resins have exhibited failure after only 
5 hr under a 600-volt potential, whereas a 
two-sheet laminate of the same paper has 
withstood the same stress up to 1200 hr. 
Conclusion: The laminated structure has served 
to reduce porosities. All tests were at room 
temperature. 

Thin silicone-rubber sheet (approximately 40 
mil in thickness) has shown good results when 
tested under 400-volt stress. Tests have run 
over 1000 hr so far without breakdown. 
Other opinion indicates that silicone-rubber 
sheets show too many defects and samples 
tested at 300 volts have shown erratic re- 
sults—failures within a period as brief as 
one-half hour up to 1200 hr. Conclusion: 
Actually it wasn’t a material that was being 
tested, but that “defects” were being tested. 
What is the actual value of extrapolating on 
corrosion tests? The opinion is that there is 
very little value in making corrosion tests at 
say 25 C at 600 volts and then extrapolating 
to much higher temperatures and _ stresses. 
Extrapolation would be valid up to say 75 C, 
but not higher. 

Tests have been reported on 1- and 2-mil 
silicone-alkyd-resin materials showing no fail- 
ure for 1000 hr at 200 C. 

Considerable comment made on the continuing 
lack of Teflon tape free of pin holes. 





sure and electrode separation in a nonuniform field were 
discussed. Over certain pressure ranges, the a-c Voltage 
breakdown gradient may remain nearly constant of 
even increase with increasing electrode spacing rather 
than decreasing as normally expected. The result js an 
unexpectedly high breakdown strength, characterized 
by corona before sparkover. Test data shown by the 
authors were derived from a relationship between pres- 
sures and positive and negative d-c, 60-cycle, and 
impulse dielectric strength for given electrode configura- 
tions. The information was used to indicate the time 
required for each corona stabilization. The corona 
stabilization phenomenon was also discussed in terms of 
the relationship between dielectric strength of SF» and 
electrode spacing 


Corona Problems Stressed 


Corona characteristics were also discussed in two 
other papers. Fred E. Luborsky and Stanley I. Reyn- 
olds, both of General Electric Research Laboratory. 
presented a paper, “Corona Characteristics in the Pres- 
ence of Dielectrics,” in which deterioration of dielectrics 
due to corona was discussed and methods were proposed 
for studying both physical and chemical effects of corona 
attack. 

T. W. Dakin and Hl. M. Philofsky, Westinghouse 
Research Laboratories, in their paper “Corona Erosion 
Breakdown,” discussed this phenomenon in relation to 
nylon, Mylar, Kel-I and Teflon thin film, wire enamel, 
and also for thick-molded laminates, the latter tested 
under oil. Although attempts are usually made to avoid 
corona in application of insulation, corona often occurs | 
in the presence of overvoltage surges, and also for a 
short time in the event of system faults. Corona repre- 
sents a breakdown, it was noted, of one component of 
a composite dielectric structure, which has either a 
higher voltage stress or a lower dielectric strength, or 
both, than the other components of the structure. 

The dependence of the breakdown time of films on ri 
the thickness of the film for a constant average voltage ; 
stress is shown in Fig, 4. Corona intensity as a function 
of voltage, Fig. 5, shows that the breakdown time ts J] g| 


approximately inversely related to the corona intensity. x 
Since corona discharge occurs in series with a solid ") 
dielectric, the average intensity will be considerably T 


greater with a-c and also greater with higher fre- 
quencies. 
This discussion reached the following conclusions: 


1. Organic polymers examined in this study for the 
most part exhibit the same order of voltage endurance 
with the “notable” exception of Teflon and Kel-F 
which are much poorer. The low electron energy re- 
quired to disassociate these highly halogenated polymers, 
as compared to hydrocarbons, is believed to be the cause 
of lack of corona resistance. 

2. The time to breakdown film with corona is de- 
pendent upon electrode area in much the same way as 
dielectric strength depends on area. Materials with weak 
points or other defects as a result of holes or included 
impurities will fail quicker since corona streamers will 
seek out these defects and larger electrode areas will 
include more of them. In most cases corona effects are 
permanent. 


In the ensuing discussion some informal test results 
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Fig. 3 (left)—Deterioration rate of 200-denier syn- 
thetic fibers at elevated temperatures heated in air 
and sealed in nitrogen. Original tensile strength: 
Nylon, 3.16 Ib; Orlon, 1.78 Ib; Dacron, 3.04 Ib 
(Source: Westinghouse Research Laboratories.) 

Fig. 4 (Top right)—Voltage endurance under 600 


breakdown time tor Kel-F and 
Teflon, under a stress of 500 to 600 vpm, was given as 
sto7 hr, as against 36 to 85 hr for other polymers such 
is polyethylene, Mylar and _ silicone-resin-impregnated 
glass cloth. Mica paper ranged from 109 to more than 
3000 hr, when tests were made on thin laminates im- 
pregnated with solventless resins of the polyester type 
The wide variation was apparently due to the type or 
juality of the basic mica paper which represented three 
different manufacturing sources. 

Several other papers dealt with studies 
breakdown uhder various parameters. An experimental 
verification of the authors’ theory of cathode etfects in 
lielectric breakdown was presented by A. H. Shar- 
baugh, R. W. Crowe and J. K. under the title, 
“Studies of Dielectric Breakdown Involving — the 
\queous Electrolyte Cathode.” theory ascribes 
these effects to field-induced emission of space charge 
into the dielectric from the cathode surface. 
electrolyte solution was employed with liquid dielectrics 
is a cathode 


were given. Corona 


dielectric 


Bragg, 
This 


An aqueous 


Preliminary experimental work on the measurement 
and breakdown of polyethylene at 3300 megacycles was 
reported by N. Sucher, H. Farber, and J. W. E. Griems- 
mann, Microwave Research Institute, Polytechnic In- 
stitute of Brooklyn. A particular effort was made to 
obtain values of the intrinsic dielectric strength. Tests 
Were conducted in a specially designed conical-type 
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vpm and 400 vpm stress for various thicknesses of 
nylon film. Fig. 5 (Bottom right)—Relative corona 
intensity and breakdown time plotted against voltage 
film. Breakdown time is 
approximately inversely related to corona intensity. 
(Source: Westinghouse Research Laboratories.) 


stress for 5-mil nylon 


The cavity was operated 
a maximum electric 


cavity of suitable cross-section. 
in the 
field at the center and zero field at the outer boundary of 
the dieiectric. Thickness of sample at the center was 
between 0.002 in. and 0.003 in. With the use of a 50-kw 
peak power magnetron, voltages up to 38 kv (peak) 

sample with the 


-wavelength mode, with 


were obtained across the center of the 
at 1200. 

The cavity was provided with a feed loop, monitoring 
loop and tuning rod which extends into the cavity 
through the outer wall. Suitable insulation entirely en- 
protect it 


© value of the cavity 


closes the feed from breakdown. 
The dielectric breakdown may be 
a small amount of power out of the 
ing the detected output on a fast, high-intensity oscillo- 


Thermal effects caused by dielectric heating are 


system to 
observed by coupling 
cavity and display- 


scope. 
avoided by means of single r-f pulses of microsecond 
duration. Preliminary measurements of the breakdown 
field strength of polvethylene 
mately 12.0 kv/mil peak for single pulses. 

I, A. Muller and H. G. Nordlin, Federal 
munication Laboratories, in their paper “The Effects of 
Ionizing Radiation on the Electrical Conductivity of 
High-Quality Insulating Materials,” summarized addi- 
tional findings made on a continuation of studies previ- 
1951 
(1) 


show a value of approxi- 


Telecom- 


ously reported in two papers presented at the 
by A. J. Warner and H. G. Nordlin. 


(Continued on page 336) 
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Ntarters 


for squirrel=-cage 


unduction motors 


To help the equipment designer match the motor starter 
characteristics to the driven machine, a review is presented of 


the basic principles underlying the operation of manual and 


magnetic starters of both full-voltage and reduced-voltage types. 


ROBERT C. MAY, 


ONTROLLERS | for induction 
motors may be divided into three classitica- 
tions: 


squirrel-cage 


Full-voltage starters 
Reduced-voltage starters 

Primary resistor 

Reactor 

Autotransformer (compensator ) 


Reconnectible starters 


Of this group, the full-voltage and reduced-voltage 
starters are of prime importance. Reconnectible starters 
have found more limited applications. 

In full-voltage starting, when the motor is connected 
directly across the line, it will usually take from 5 to 7 
times full-load current and will develop a torque of 
150 to 250 per cent of full-voltage torque. This large 
current may cause objectionable fluctuations in line 
voltage depending upon the system capacity. Whether 
or not an equipment designer should provide a motor 
with a full-voltage starter generally depends on three 
factors: (1) total amount of power used in the plant 
where the machine is to go; (2) power company limita- 
tions in that plant, and (3) the mechanical limitations 
of the motor and driven equipment. 

Starting a 100-hp motor by throwing it across the 
line may be all right in one locality, while the starting of 
a 10-hp motor may not be practical or permissible in 
another. Especially on network systems many power 
companies have rigid limitations on motor. starting 


Mr. May is now with the Automatic Switch C 


Application Engineer, The Clark Controller Company* 


lor instance, the Detroit Edison Rule Book 


“The allowable starting current for 230-volt 


currents. 
reads: 
single-phase or 220-volt three-phase a-c motors is de- 
pendent upon the distribution circuit capacity provided, 
which is determined by the customers’ total connected 
load. Installations which may be permissible on. cir- 
cults designed for large supplies of power may not be 
permissible on power circuits of limited capacity or on 
lighting circuits.” Like other utilities they publish tables 
showing the maximum allowable increase in current 
permitted by the motor starting device during the 
starting operation. 

Such limitations refer principally to small and scat- 
tered consumers. When in doubt, consult your customer. 
In large industrial plants which have hundreds or even 
thousands of installed horsepower sizable motors can 
he started by throwing them directly across the line. 
In steel mills, many main roll drives, up to several 
thousand horsepower, are started in this way. 

On many drives, especially on belt-driven heavy iner- 
tia machines, full-voltage starting can produce too great 
a starting torque, causing belt slippage and excessive 
wear. Shock due to instantly applying full starting 
torque may cause other mechanical difficulties in the 
driven machine. For such applications, it is often 
necessary to provide means to apply reduced voltage to 
the motor terminals during starting. In applying 4 
reduced-voltage starter, the designer must remember 
that when starting current is reduced, starting torque 1s 
also lowered, since the induction motor is a_ simple 
impedance at the instant of starting. 

Some power companies have placed limitations 0 
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Fig. 1—Manual pushbutton 
starter with overload relays. 


Fig. 2—Circuit connections 
for a-c across-the-line push- 
button operated manual starter. 


Fig. 3—Magnetic across-the-line 
starter with external 
thermal overload resets. 


Fig. 4—Control and power 
circuits for across-the-line 
nonreversing magnetic starters 
(Excerpted from NEMA Std. 
IC]1-8.20). 
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the type of reduced voltage starter which may be em 
ployed. One such regulation permits only those starters 
which do not interrupt the circuit when changing from 
step to step and finally to full line voltage. This regu 
lation rules out the autotransformer starter. The same 
power company has ruled that when a step-starter 1s 
used, a minimum of 1 sec 
step. 


must be allowed on each 


Manual vs Magnetic Controls 


A motor can be started either manually or mag- 
netically. The manual starter has the advantage of lowe1 
initial cost and usually smaller size. However, there 
are many applications where the use of a remote con- 
troller is preferable or necessary. For example, high 
voltages or heavy currents demand the use of magnetic 
starters for operator safety. Another important deter- 
minant is the duty cycle involved. Manual starters are 
not designed for frequent operation. Furthermore, the 
effort involved in operating a manual controller causes 
operator fatigue and loss in efficiency. 

While the mechanism of a full-voltage manual starter 
is somewhat more involved than throwing a_ simple 
knife switch, the results are much the same. In the 
modern manual starter, Fig. 1, pushing either Start or 
Stop button releases a spring which causes snap closing 
or opening of the main motor contacts. so as to minimize 
arcing at the contacts. The starter shown is equipped 
with a thermal overload relay to protect the motor and 
control against excessive heating caused by motor over- 
load. Fig. 2 shows typical circuit connections. 

When other than simple starting operations are 
required, mechanical 
employment of the magnetic control 
equipment. The simplest device is the nonreversing 
across-the-line starter, Fig. 3. Essentially, it includes 
the same basic equipment as its manual counterpart. A 
contactor is provided for closing or interrupting the 
circuit, while a thermal overload relay provides over- 


considerations necessitate the 


more flexible 


load protection by opening the circuit to the operating 
coil. 

Two types of thermal overloads are in general use 
for starter applications. The fusible alloy type con- 
sists of a sleeve and a close fitting pin, between which is 
a film of a specific eutectic alloy. The heater elements 
encircle this sleeve, and in the event of a sustained 
overload, raise the temperature of the eutectic metal to 
its liquefying point, permitting rotation between pin and 
sleeve. The overload relay contacts snap open by re- 
lease of spring pressure through a pawl which engages 
the pin. After a short cooling period, the relay may 
be reset. 

In a second type a bimetallic strip acts as a latch for 
the contacts. Heaters are placed in series with the 
motor circuit. In case of overload, the increased tem- 
perature in the heaters causes the bimetallic strip to 
bend, releasing the latches and allowing the contacts 
to open. 

Control schemes for across-the-line starters are shown 
in Fig. 4 for both same and separate control and power 
supplies. In either scheme, pressing the Start button 
energizes the main contactor coil. Closing the con- 
tactor shuts the normally open circuit control contact 
as well, providing the necessary holding circuit to keep 
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Reduced voltage control 


the coil energized when the Start button is released. 


There are three of locating the accessor 
equipment. In one form, the overload relay resetting 
button is inside the cover, but the Start-Stop buttons 
are external. 


wa\ S 


A second type contains a reset buttor 
and a selector switch in the cover. This form is used 
with separate two-wire pilot devices, such as float 
switches and thermostats. The third common type em- 
ploys both a Stop-Reset and a Start button in the 
cover. Additional separate pushbuttons may be used 
if desired. 

The circuits given in Fig. 4 illustrate an inherent 
safety factor of magnetic controls, namely under- 
voltage protection. Should line voltage fall substantially 
below normal, starter coil 1/ could not remain enet- 
gized, and the contactor would open the circuit. Power 
could not be returned to the motor until the Start button 
is again depressed. 

When it is necessary for equipment to restart auto- 
matically after a power failure, such as on fans or water 
pumps, an under-voltage release circuit must be em 
ploved. With this arrangement, the holding contact . 
eliminated and a maintained contact push button 1s use¢. 
The latter consists of two pushbutton elements linked 
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Fig. 5—Undervoltage 
release obtained by 
mechanically interlocked 
pushbuttons. 


fig. 6—Combination 
starters provide short- 
circuit protection 

by either fuses or 
circuit breakers. 
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Fig. 7—Simplified control and power circuits for reversing across-the-line magnetic starters 
(Excerpted from NEMA Std. ICI-8.20). Motor is reversed by interchange of lines Ll and L3. 





together by a common mechanism that holds the but- 
tons in the position selected. In the simplified circuit 
shown in Fig, 5, with the Start button depressed and 
held by the pushbutton linkage, obviously the motor 
will restart after a power failure without pressing the 
Start button. 


Combination Starters 


Combination starters are designed to permit. full- 
voltage starting of squirrel-cage motors and to provide 
hot only overload protection, but short-circuit pro- 
tection as well. The equipment consists of a contactor 
and overload device as before, and in addition either a 
disconnect switch (with or without fuse) or a circuit 
breaker, Fig. 6. 

NEMA standards as well as good electrical practice 
require that a quick interrupting device be furnished 
ahead of the starter to provide quick circuit opening in 
the case of short circuit currents. The magnitude of 
the short-circuit current is determined by the power 
system capacity and bears no relation to the motor or 
to the control scheme. Magnetic controliers are built 
to interrupt 10 times their normal rated current and 
are able to carry 15 times their normal rated current 
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for 1 sec. However, the available short circuit current 
in low-voltage systems may be as high as 100,000 amp 
rms. To cope with this condition, the National Electric 
Code calls for branch circuit protection ahead of indus- 
trial control equipment in order to protect the branch 
circuit conductors, the control apparatus, and the motor 
against damage by fault current. 

The relative merits of fuses vs circuit breakers have 
been debated for many years.* While the circuit breaker 
has the obvious advantage of requiring no replacement 
after a short circuit, this condition does not occur fre- 
quently enough in most applications to be a matter of 
concern, One criterion for choosing between the circuit 
breaker and the fuse lies in the thermal capacities of the 
control equipment they precede. 

All contactors through NEMA Size 3 have com- 
paratively less thermal capacity than larger contactors 
and require a protective device that will interrupt the 
circuit in as short a time as possible. The fuse performs 
this function adequately in these smaller contactor sizes 
and is preferred by some for these ratings. In selecting 
the proper size fuse, a choice must be made between 
the too large fuse (which requires too long a time to 


* See bibliography appended to text 
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diagram of multi-speed and power circuits for 
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compelling low-speed start. for multispeed squirrel-cage motors. 
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interrupt the fault current) and the too small fuse, 
which acts on overloads rather than short circuits and 
opens before the overload relays have a chance to re- 
move the motor from the line. To be safe the fuse 
rating should not exceed 300 per cent of motor full- 
load current. 

Above Size 3, the thermal capacity of the contactors 
are larger and can withstand short circuit current for 
several cycles. The air circuit breaker is frequently 
ysed in combination starters because it is capable of 
opening the circuit in a few half-cycles or less, depend- 
ing upon the current. These breakers have an inverse- 
time characteristic for moderate overcurrents, prevent- 
ing the breaker from tripping on motor starting in- 
rush current. 

Reversing Starters 

\Vhen power is applied to a 3-phase induction motor, 
each stator winding creates a pulsating magnetic field. 
This field revolves around the stator at synchronous 
speed, inducing an emf and corresponding current in 
the closed rotor circuit. The reaction between the rotor 
and the stator field 
which pulls the rotor in the direction of the revolving 


conductors produces a_ torque, 


field. To reverse the motor, it is merely necessary to 
rotation of the revolving magnetic. tield 
by reversing any two of the motor leads. 

Reversing across-the-line starters are designed to 
provide full-voltage reversing and overload protection 
for squirrel-cage motors. Each starter consists of two 


1 
reverse the 


a-¢ contactors either horizontally or vertically mounted, 
and mechanically interlocked to prevent sunultaneous 


closing of both contactors. Overload protection is pro- 
vided by thermal overload relays, except in the largest 
sizes Where magnetic overloads are employed. Circuits 
for simple reversing starters are shown in Fig. 7. 
Ratings of reversing starters may be found in any 
manufacturer’s catalog. Reversing cycles in excess of 


hve per minute require that the starters be derated to 
with NEMA Standard EC-21. Combination 


reversing starters are available using the disconnect 


comply 


switch as well as the circuit breaker. 

Special Circuits 
Plug-stop and jogging duty control circuits are avail- 
able as modifications of standard a-c starters. To plug- 
stop a motor, the supply leads are reversed, but before 
the motor starts in the reverse direction, the reversing 
contactors are opened through a = zero-speed switch. 
\ typical plug-stop circuit is shown in Fig. 8. The 
zero-speed switch is attached to the motor shaft and 
closes on rotation of the motor. When the stop button 
is depressed, T remains energized through the zero- 


speed switch, but F and 7.4 open, energizing Ro which 
sends current through the motor in the reverse direc- 


ton. When the motor stops, the switch 
energizing 7 and opening the reversing contactors. 
NEMA defines “jogging” 


Closure of the circuit to start a motor from rest for the 


Opens de 
as the quickly repeated 


purpose of accomplishing small movements of the driven 
machine. 
1 


miv < 


ly a short interval of time, the length of which may be 


This means simply that the motor runs for 


Controlled by the operator by the time he holds a Jog 


Pushbutton closed. 


Fig, 9 shows a typical jogging circuit. When the start 
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button is depressed, the F contactor is held by its own 
holding contact and the motor runs continuously. Inter- 
mittent or jogging operation may be obtained by holding 
down and releasing the Jog Forward or Jog Reverse 
pushbutton. 


Multi-Speed Starters 


Multi-speed starters are used to start, stop and change 
speed of multi-speed a-c squirrel-cage motors by con- 
necting them directly to the line in various combinations 
of connections depending upon the speed requirements 
and the motor windings. Applications include machine 
tools, fans, blowers, stokers and conveyors among others. 
Multi-speed motors are capable of rotating at two, three 
or four constant speeds. This is done by rearrangement 
of the stator windings in order to obtain the desired 
number of poles. 

In selecting such a motor and starter, the machinery 
designer can choose between motors with the number of 
windings equivalent to the speed, such as 2-speed, 2- 
winding and 3-speed, 3-winding; or else may select a 
consequent-pole motor. Where separate windings are 
used, each winding causes the motor to run in a differ- 
ent speed by virtue of the number of poles it creates. In 
consequent-pole motors, speeds in the ratio of 2 to 1 
can be obtained by reversing alternate poles, to change 
the effective number of pe les, 

Standard operation permits the starting of the motor 
on any speed by pressing the corresponding button, To 
change to a higher running speed, the corresponding 
button is depressed but when changing to a lower speed, 
it Is necessary to depress the Stop button before select- 
ing the new speed. Fig. 10 shows simplified diagrams 
for a 2-speed, 2-winding motor and a 2-speed, 1-winding 
consequent-pole motor. 

Low-Speed Start. A compelling relay may be supplied 
so that the motor will start only on the low speed, Fig. 
11. When the motor is running at low speed, depressing 
any other speed button results in instantaneous transfer 
to the higher speed. If the higher speed buttons are 
depressed first, the motor will not start. This compels 
the operator to accelerate the machine gradually. To 
change to a lower speed, the Stop button must first be 
depressed. 

Automatic -lcceleration. Timing relays may be pro- 
vided to obtain automatic acceleration to the desired 
speed. In starting from rest, it is only necessary to de- 
press the button corresponding to the desired speed and 
the motor will be automatically started at the low speed. 
\fter an adjustable time interval, the motor will be 
transferred to the next higher speed and in sequence to 
the desired speed. This provides smooth acceleration and 
reduces the shock to the entire drive. 

Automatic D 


relays also may be supplied. With this type of relay, if 


eceleration. Automatic deceleration timing 


the motor is running at the high speed and the low speed 
button is depressed, the motor first will be disconnected 
from the line and then after a definite time interval to 
permit the motor to slow down, the lower speed con 


tactor is automatically closed. This feature is highly 


desirable on some applications, for when a motor run- 
ning at a much higher speed 1s onnected to 


suddenly c 
a lower speed winding a resultant heavy shock to the 
driven machinery usually results. 


] 


(Continued on page 294) 
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NEMA Projects Sharp Cuts 


in integral-hp motor sizes 


Horsepower ratings to be doubled in some frames; 


Two new series added to take care of drastic revisions 


in future designs to be effective beginning January 1954. 


SUGGESTED Standard for Future Design for 

a-c motors, rated 1 to 30 hp, was approved 

Nov. 12, 1952 by the Motor and Generator Sec- 
tion of the National Electrical Manufacturers Asso- 
ciation at a meeting in Atlantic City, N.J. in connection 
with the 26th annual NEMA meeting. This standard 
covers polyphase, squirrel-cage, 60-cycle, open, 4-pole 
motors. The Suggested Standard provides for more 
horsepower output for a given frame size. It is made 
possible by the use of improved materials and through 
advances in the art of motor design. Present NEMA 
motor performance standards and thermal limits are 
unchanged in the suggested rerated designs. 

Industry members said that the new Suggested Stand- 
ard, if followed, will bring users of motors savings in 
space and weight required by motor drives, and also 
will effect substantial savings in strategic materials, 
such as copper, iron, steel and aluminum. 

To effect the proposed changes two new frame series 
have been created, one of them bridging the gap be- 
tween the former 200 series (eventually to be dropped ) 
and the fractional-hp frame 66. In general, the horse- 
power ratings are doubled over present frame ratings 
in the range from 1 to 30 hp in Designs A and B, 4-pole 


Progress Reported on 
International Standards 


American representatives* at IEC meetings 
in Holland discuss standards on motor ratings. 
insulation, system voltages, electronic 


converters and dimensions of tube bases. 


* Delegates referred to represented the U.S. National Committee of th 
IEC, which is part of the American Standards Association. 
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open squirrel-cage induction motors with 40 C rise. The 
table, compiled by ELecrricAL MANUFACTURING from 
industry sources, shows the integration of new sizes 
with the old and the effect of reassignment of horse- 
power ratings at 1800 rpm synchronous speed. 

Since only a few key dimensions have been settled 
on and further engineering and tooling changes will 
have to follow, it is indicated that the smallest diameter 
will become generally available by January 1, 1954, to 
be followed at about five month intervals by the larger 
frames, thus completing the program by late 1955. 
NEMA Standards are voluntary ; thus, any motor man- 
ufacturer is free to use, or not to use, the Suggested 
Standard. 

Horsepower assignments to frames 203 to 326 have 
not been changed basically since the adoption in 1930 
of the standards MG9-578. Changes on frame assign- 
ments for 25 and 30 hp were made to splash-proof 50-C 
rise motors in 1942 when drastic downward revisions 
in frame sizes were made generally in the larger horse- 
power ratings of 40 hp and above. In 1947 much the 
same revisions were incorporated in general-purpose, 
open-type motors in sizes from 40 to 125 hp at 1800 
rpm. The revisions then put a 50-hp rating in a frame 


Motor Ratings, Insulation and Frame Sizes 
IFFERENCES in English and metric units are 
one of the chief stumbling blocks in the estab- 
lishment of International Standards on motor 
dimensions. At the meetings of the International Elec- 
tro-technical held last September in 
Scheveningen, Holland, at least two of the European 
countries represented insisted on dimensions that were 
preferred numbers in the metric system, and continued 
to oppose the adoption of NEMA standards. Substantial 
agreement was reached however on dimension D, the 
height to center-line. NEMA dimensions are sufficient] 
close to the nearest preferred metric numbers that by 


Commission, 
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jormerly assigned to 30 hp or two frame sizes lower. 
The 125-hp, 1800-rpm rating is now in frame 505S 
which previously carried a 75-hp rating at this speed. 
Hence there was plenty of precedent for carrying the 
trend into the smaller ratings. 

The problem of rerating the smaller frames has been 
ynder continual study by the General Engineering Com- 
mittee of the M & G Section for the past 18 months. 
In effect, motor engineers were trying to catch up with 
ten years cf development work and improvement in 
materials. For a comparison in size see the symmetrical 
silhouettes of a 5-hp motor in the present standard 
frame dimensions and in the future design. Aside from 
the savings in critical materials, real savings in space will 
come out of wasted air space and frame material. The 
“overcoat” will be thinner. Important savings in mate- 
rials, particularly cast iron and steel will result. Ship- 
ping weights and hence freight charges will be reduced 
as well as size, 

For a volume comparison, let the motor frame be 
represented by a cylinder whose maximum possible 
diameter is 2D and whose length for a symmetrical 
motor is 2 (F + BA). The corresponding volume then 
becomes 2(F + BA) X (2D)? X x/4. 

On that basis the present frame 254 has a maximum 
volume of 2120 cu in. The new 214 frame in which the 
3-hp rating will eventually be built has a volume of ap- 
proximately 1500 cu in. or 71 per cent. The change 
in volume of the 2-hp motor is even greater and there 
were some objections on this score. Since NEMA 
standards are voluntary, the present sizes will probably 
be made for some years to come, long after the “future 
designs” are in production, 

The way for the contemplated changes had been 
paved by manufacturers of European motors faced with 
much greater stringencies in materials, Foreign motors 
employ much the same conductor, magnetic and insu- 
lator materials (see below) as in use here. Rating for 
rating they are much smaller than American motors. 
Tests made on these and prototype motors proved that 
the thermal limitations could be met. 

Foreign motors made to NEMA standards often have 
pads under the feet to match the D dimension. 

The present NEMA rerating program is just a 
starter. Motors with other enclosures—drip-proof and 
totally enclosed—will have to be engineered ; also 2 pole 


(3600 rpm) and 6 pole | 1200 rpm). Oo0O0 





































Reassignment of Motor Horsepower Ratings 
in NEMA Future Frame Designs 


Frames 

To Be Hp 
New Re- ToBe Assignments Dimensions 
Design tained Dropped Old New D BA 
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Sealed silhouettes of a symmetrical 5-hp motor in present 
frame assignment (left) and future design. Cubical volume 
is about 70 per cent of present standard. 





using shims, such heights would be interchangeable. 
Some attempt will be made to reach similar compromises 
on the NEMA E, F and BA dimensions in inches and 
the nearest metric preferred number. As far as bolt cen- 
ter distances are concerned, the European countries 
thought they could use the same frame castings and 
merely change their drilling for either of the two series. 

The American representatives indicated that a re- 
rating program was being considered by NEMA and 
had been discussed for over a vear. The indications were 
that standards for shaft diameters up to the 326 frame 
Probably would be increased, that one or two diameters 
might be discontinued and a new one added (see above). 
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The IEC group is far from reaching decisions on 
horsepower assignments and until such action is taken, 
no standards will be adopted on shaft extensions. In 
fact, further progress is blocked for the present due to 
general opposition to a dual set of standards—in English 
and metric units. 

Some progress was made in details of measuring loss- 
es in electrical machinery and determining efficiency. 
lor example, a standard figure of 0.6 volt per machine 
was adopted for brush IR drop for copper-graphite 
brushes. The majority favored 0.5 per cent for stray 
load loss correction for compensated machines in place 


(Continued on page 344) 
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L. G. HALL 
New NEMA President 


Mr. Hall has been president of 
Stackpole Carbon Co., St. Mary’s, 
Pa., since 1938. He joined the 
company two years after his gradu- 
ation from Yale University in 1910, 
becoming secretary and treasurer 
in 1915. He has been treasurer of 
NEMA for the past two years and 


NEMA Elects Officers, 






Honors Veterans 


Duninc the 26th Annual Meeting of the National Electrical Manufacturers Asso. 
ciation held at Atlantic City, Nov. 10-13, new officers and governors were elected 
and installed and four veterans honored for years of service in the electrical field. 
For the first time, NEMA presented a 60-year certificate, fittingly to a man who 
had previously received a 50-year certificate. Three others were awarded 50-year 
citations by retiring president James F. Lincoln, president of the Lincoln Elec. 
tric Co. The new officers and board members are pictured. 

Luncheon speaker was B. L. England, president, Edison Electric Institute, who 
indicated that utilities were continuously expanding generating capacity. By the 
end of 1955, generator capacity will have been more than doubled over 1945. 
from 50 million kw to about 115 million kw. During that ten-year span electric 
utilities will have spent about $20 billion on new construction—$5'2 billion more 
than their entire investment in plant and equipment at the end of 1945. Generat- 
ing capacity installations are being delayed several months as a result of material 
shortages. 

The James H. McGraw Medal for 1952 Manufacturers was awarded _posthu- 
mously to the late William C. Johnson, former NEMA president (1948) and execu- 

















“seepeersitas ySetag ccneatnaioaigh senate hm tive vice president of Allis-Chalmers Mfg. Co. Mr. Johnson was cited for his efforts 
a woo él the Cohen toward establishing the economic and social purposes and benefits of voluntan 
Section. engineering standards in the electrical manufacturing industry. 100 


NEMA Vice Presidents for 1953 








A. A. BERARD 
President 
Ward Leonard Electric Co. 


JOHN L. BUSEY 
Vice President 
General Electric Co. 


J. W. COREY 
President 
Reliance Elect. & Engrg. Co. 


W. A. ELLIOTT 
President 


Elliott Co. 


Newly Elected Governors 








W. S. EDSALL 
Pres. & Gen. Mgr. President 


STANLEY M. FORD HARVEY HUBBELL 


President 
Harvey Hubbell, Inc. 


J. R. MacDONALD 
President 


The Chase-Shawmutt Co. Chicago Electric Mfg. Co. General Cable Corp. 
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Four Pioneers Receive Service Certificates 





WALTER D. STEELE LESTER C. HART FRANK A. POOR CHARLES C. REMSEN 
60-year medallist, since 1928 50-year certificate to president 50-year certificate to vice Assistant to the president, 
president of the Benjamin of Hi-Voltage Equipment Co... chairman of the board, Syl- Diehl Manufacturing  Co., 
Electric Manufacturing Co., Cleveland, which he has head- vania Electric Products, Inc., Somerville, N. J. was also 
Des Plaines, Ul, which he  ed_= since its formation in Salem, Mass., where he spent recognized for 50 years of 
helped organize in 1901. Be- 1920. Began his career with all his business life in the service which began in the 
gan his career in 1892 as an Cutler-Hammer, later spent management of lamp com- Brooklyn Navy Yard after his 
engineer with Brush Electric several years in steel mill panies. Began with Bay State graduation from Cornell. In 
Co. From 1894 to 1900 he engineering and maintenance Lamp Co., out of which grew 1902 joined the sales force of 
was electrician with the City service. In 1912 he joined Hygrade Incandescent Lamp Sprague Electric Co. in New 
of Detroit. the Ry. & Indust. Engrg. Co. Co., predecessor to Sylvania. York, leaving in 1908. 


Treasurer 





Governors to Serve 
Unexpired Terms 





HOYT P. STEELE A. F. METZ 
Exec. Vice President President N OHN C. S > 
Benjamin Electric Mfg. Co. The Okonite Co. Giscetnas Maca J ag Bort 
Frigidaire Division Hotpoint Co. 





CLIFFORD W. SMITH J. L. SINGLETON 
W. V. O'BRIEN F. H. ROBY Manager Telephone Sales General Mach’y Div. 
Vice President & Gen. Mgr. Vice President Western Electric Co. Allis-Chalmers Mfg. Co. 


Gen. Elec. Apparatus Sales Square D Co. 





DECEMBER 1952 125 








DESIGN TRENDS 


New developments and ideas selected 
and interpreted for design engineers 
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Infinite Control for Electric Heat dition 

of lin 

Simple design controls “‘on” simple, mechanical design, the unit By 1925, thermostats were exten- the | 

. . : . 1 ° ° A? 2 i. " 

and “off” periods of heating uses no heat sensing component and _ sively used to give an infinite num- araw 

circuits to supply desired will find broad use for control of elec- — ber of controlled heats in the con- Th 

energy. tric heat where thermostats are not fined spaces of electric ovens. In the vide 

applicable. 1930's, three-wire multiple-step con- part 

N answer to desires of housewives Until the mid-1920’s, series-parallel trol was instituted for surface units, range 

and industrial electric heat users three-heat switches were used to con- These have progressed from five to just 

for greater a . aoe i heat for cooking pt and . seven controlled heats. contt 

thermal energy tha as been possible dustrial equipment. Such systems usec = rae ee ; creas 

ih ual € ere) than ha A strial ve 2 The new T-K Infinite Heat Control, tein 

with electric heaters and multiple-cir- two heating elements—connected in * soa ca al 

7 ; oe es Fig. 1, operates the circuit in the same the 

cuit switches, engineers of Tuttle & parallel for high heat, in series for low a oe ees 2 os he 
Kift, Inc., Chicago 39, have developed _ heat, and using only one element for 8 3 AORN, SN eae 
re ne I a = rely on temperature sensing. During 
an infinite electric heat control. A = medium heat. . 






each minute of operation the cir- 
cuit is energized part of the time 
and is dormant the rest. It provides 
any desired wattage from 3 per cent 
to 90 per cent of maximum, in ad- 








R 
al 
ie 
b 
S 
by 
pan 
al 
cifi 
resi 
R. 
sen 
sul 
an 
tai 
sq 
em 
Fig. 2—One complete control circuit ph 
is here diagramed and represents just tul 
one quadrant of a four-circuit control. Wi 
(1) timing motor shaft, (2) motor- te 
driven timing cam, (3) cam-operated te 
load circuit contact, (4) control knob 
shaft, (5) energizing cam (lower), N 
(6) energy adjustment cam (upper); re 
(7) manually adjustable load contact, W 
(8) energizing contact (lower), (9) el 
timing motor circuit contact (upper); Ca 
Fig. 1—This illustration shows the functional parts of a typical four-cireuit (10) heating unit connection, (1) D 
electric range control. One motor-driven timing cam serves all four circuits. Each heating unit connection and (12) \ 
circuit has its own knob control shaft with energy adjustment cam. timing motor line terminal. t 
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Infinite Control for Electric Heat 
Rubber Modified Epoxy Casting Resins 
Grounding Shielded Cable 

Dishwasher With Rotating Tray 
Electronic Protection for Looms 
Fluorescent Lamps for Low Ambients 


And many other new developments of interest 


dition to maximum, and irrespective 
of line voltage variations. Design of 
the unit can easily be seen in the 
drawing and photograph. 

The cams can be designed to pro- 
vide close energy control over any 
part of the control range. For electric 
ranges, the cam permits closest ad- 
justment (greater unit movement of 
control knob per unit of energy in- 
crease) at the lowest heats. To main- 
tain proper cooking rate at low heats, 
the energy available must exactly 


Ceramic Fiber Paper 
Ultrasonic Soldering Equipment 


Thin Porcelain Enamel Can Bend 





equal the energy required. 

Referring to Fig. 2, rotation of the 
control shaft 4, and cams 5 and 6 
starts the timing motor by closing the 
circuit through contact 9 and ener- 
gizes one of the heating circuit con- 
nections. Load contact 7 is also posi- 
tioned to give the desired circuit clo- 
sure time per minute through cam- 
operated circuit contact 3, which com- 
pletes the heating circuit. 

Instead of the quadrant design for 
the control panel, the same idea can 


Drink Mixer for Home Use 
Printed Circuits—a bibliography 
Control of Hermetic Motors 


be applied to a straight-line panel. 
This variation has a common motor- 
driven timing shaft but individual 
timing cams for each circuit. Use of 
individual cams permits use of larger 
cams and is a design factor favoring 
refined operating characteristics. 

EP ED e) 


From a paper presented by J. L. 
Shroyer, consultant, Tuttle & Kift, Inc., 
at the AIEE Technical Conference on 
Domestic Appliance Controls, Cincin- 
nati, Ohio, May 16-17, 1952 


Rubber-Modified Epoxy Casting Resins 


Resilience. impact strength 
and adhesion to metals are 
combined in new class of em- 
hbedment compounds. 


NYNTHETIC — rubber - modified 
eid resins have been applied 
by the Victoreen Instrument Com- 
pany, Cleveland, for embedment of 
a multivibrator assembly. The spe- 
cific compound used is the GR-103 
resin, made by Nureco, Inc., Cranston, 
R. 1. A tightly-built multivibrator as- 
sembly consisting of two hearing-aid 
subminiature tubes, several resistors 
and capacitors, and a 7-pin plug, con- 
tained in an aluminum can %% in. 
square by 2'2 in. long. The entire 
embedded assembly was intended to 
plug into a standard 7-pin miniature 
tube socket. The finished unit had to 
withstand the usual military service 
temperature, vibration, and shock 
tests. 

The principal reason for choosing 
Nureco GR-103 was that owing to its 
resilience no prior coating treatment 
Was required for the tubes. The tubes, 
embedded directly with no special pre- 
cautions, went through the entire tem- 
perature cycle from —55 C to +85 C 
Without failure. All other compounds 
that were tried cracked the glass en- 
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velopes at low temperatures. Other 
advantages obtained using GR-103 
were: (1) absence of corrosive ac- 
tion, (2) good insulation resistance, 
(3) improved resistance to shock and 
vibration. 

In still another application, com- 
pound GR-101 was used to embed 
the components in a spark and noise 
filter incorporated in the transmitter 
of a propellor-type flow meter (Pro- 
peloflo) made by Builders-Providence, 
Inc., Providence, R. I. Service con- 
ditions are rigorous, since the trans- 
mitter is usually located in a pit or 
underground vault and is subjected 
to extreme moisture conditions, and 
occasionally to complete submergence. 

The filter consist of a C-R network 
with 2 radio-frequency choke coils. 
This combination serves to prolong 
the life of a set of contact points and 
to prevent radio interference. 

Until recently these components 
were embedded in a wax compound 
which has been far from satisfactory 
because of the gradual entrance of 
moisture around the leads. Several 
months ago, the use of GR-101 was 
suggested. Several units were made 
up and given a thorough laboratory 
test, including a three weeks’ sub- 
mergence test. At the end of this time, 





Victoreen multivibrator assembly cast 
rubber-epoxy 
resin is shown in the glass tube at 


in Nureco synthetic 
the right. The glass tube was used to 
demonstrate fluidity of the compound. 
Production embedded assembly , 
further enclosed in a metal case, is 
shown at left. 


it was found that the leakage re- 
sistance was in excess of 1000 meg- 
ohms. Rough handling resulted in no 
damage to the components. The tests 
are not complete yet, but a sample 
lot for field test have been in opera- 
tion for more than three months under 
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very severe conditions, with no _re- 
ports of failure. 


Reference—See 
“Research Horizons Note,” for a back- 
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page 10, this issue 






ground discussion on synthetic rubber. 
epoxy compounds 


Grounding Shielded Cable 


Crimped ferrules offer improved and lower cost method of 


making good ground connections to braided shields. 


MICHAEL MANZI 


Manufacturing Division 


JOHN M. MARSMAN 
Engineering Division 
Sperry Gyroscope Company 
and 
MORRIS BRENNER 
Associate Technical Service Engineer 
Burndy Engineering Company Inc. 


OAXIAL and shielded cables are 

effective in electronic circuits 
only when properly grounded. Poorly 
made grounds, or grounds which in 
a short time become open circuits, 
result in omission of energy to nearby 
conductors, pick up of stray signals, 
power loss due to the change in im- 
pedance of the line, and reflections. 
The need for a dependable, compact 
ground which would lend itself to 
production line techniques resulted 
in the use of many different methods 
of grounding coaxial and_ shielded 











































cable, as shown in Fig. 1. Each of 
these methods has certain advantages 
and disadvantages as outlined in the 
table below. 

Space has become so critical in 
electronic devices, particularly those 
intended for airborne use, that the 
bulky joints resulting from soldering 
a pigtail to the shielding can not be 
tolerated. The use of crimped ferrules 
only a few mils larger than the diam- 
eter of the conductor itself has proved 
to be a satisfactory solution as can 
be seen from the photographs of the 
equipment. Besides resulting in a de- 
pendable, fool-proof joint which could 
be easily inspected, use of the ferrule 
method has resulted in a reduction in 
the assembled cost of the joint. Sol- 
dering to flexible braid is a difficult 
operation requiring a skilled operator; 
on the other hand, only the lowest 
skill is needed for making mechanical 
crimps. 

Transferring the skill required for 












ferrule. 


braided shields. 





TYPES OF GROUNDED CONNECTIONS 


. Braid used as ground. 
twisted or braided to form the ground lead. 


3. Ground lead soldered to shield. 
wrapped around shielding or braid and soldered in place. 


4. Ground lead soldered with eyelet under shield. 


placed over inner insulation and under shield, and ground 


lead soldered to shield. 


. Insulating sleeve slipped over ferrule after crimping. 


Types of 
numbers, are described in the accompanying table. 





heat 


Fig. 2—Excessive 
soldering a wrapped bare lead to an 
oxidized shield may produce hidden 
damage to the inner conductor insula 
tion. 


applied in 


making a_ satisfactory solder joint 
from a highly experienced operator to 
an inexperienced one using a different 
method eliminates all the disadvan- 
tages commonly associated with mak- 
ing a solder joint. Soldering to flexible 
braid frequently results in cold joints 
sometimes difficult to detect. Cold sol- 


Outer braid 


2. Shielding used as ground. Outer braid is spread and inner 
conductor is pulled through opening; shield is ground lead. 









. Ground lead crimped to shield with eyelet under and fer- 

rule over shield. Eyelet placed under outer braid; ferrule 
slid over braid; ground lead mechanically crimped between 
ferrule and braid. 


. Inner and outer ferrules crimped to braid with special tools. 
Inside ferrule keeps crimping pressure off inner insulation. 






. Several shields joined to a common ground lead by one 


Fig. 1—A variety of answers to the problem of grounding 


identified by 


connections, 





is unravelled and 


Separate ground lead 


Eyelet 
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der joints cannot be compensated for soldering is corrosion. Soldering to canbe easily performed by completely 
by increasing the amount of heat ap- braid is the difficult operation it is inexperienced operator using the few 


plied as too much heat will cause because of the large amount of oxide simple mechanical steps shown in 
distortion or melting of the inner layer __ present. If acid flux could be used it Fig. 3. These steps can be broken 
of polyethylene or vinyl, as shown in would clean satisfactorily, but would down even further and assigned to 
fig. 2. Unfortunately, it is difficult to result in subsequent corrosion of the _ different operators if desired. For ex- 


visually inspect for this type of failure, _ joint. Use of rosin flux is not too help- ample, one operator can strip the 
and even a high-voltage insulation test ful since it does not satisfactorily re- shield back for the desired length; 
will not always detect it. move the oxide on the braid. another operator can slip the outer 

Another problem associated with The crimping method, however, ferrule over the conductor, then work 


x Methods of Installing Ground Leads on Shielded Cable 


: 
, ; 5 
Installation time, min per conductor* 
Shielded cable Coaxial cable 
; Method One end Two ends One end Two ends 
, 1 Braid used as 2.30 4.50 2.30 4.50 
5 ground. 
2. Shielding used as 1.00 1.90 
ground 
J 
, 3. Ground lead _ sol- 1.50 2.90 1.70 3.30 
| dered to shield 
j 
t 1, Ground lead sol- 1.90 3.70 1.90 3.70 
dered to shield 
with eyelet under 
shield. 
1 
9». Ground lead crimp-| 1.0 | 1.25 2.4 
ed to shield with 
eyelet under and 
ferrule over shield. 
6. Inner and outer 1.0 Ly 1.25 2.4 
ferrules crimped to 
braid, 
; 
, * Under ideal shop conditions. 
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Advantages Disadvantages 


No soldering or crimping re-/Too bulky for close quarters. 

quired. Can be done by an in- Difficult to terminate end of 

experienced operator. braid by either soldering or 
crimping. 


Fast operation with an inex-|Too bulky for close quarters. 

perienced operator. No solder or|Difficult to terminate end of 

crimping required. braid by either soldering or 
|crimping. 
| 

Ground lead can be easily ter-|Difficult to solder ground lead to 

minated by crimping or soldering.|/shielding due to oxidation on 
ibraid; skilled operator required. 
|Heat from soldering iron may 
jmelt insulation of inner conduc- 
ltor. Bulky; possible cold joints. 


| 
Eyelet helps to protect soft in-|Skilled operator required. Inside 
sulation of inner conductor fromjlip of the eyelet tends to bite 
burning or melting. Ground lead\into the soft insulation of the 


can be easily terminated. inner conductor under flexure. 


Care required to avoid burning 
of inner insulation. Bulky; pos- 
sible cold joints. 


Eliminates cold joints and burn-|Special crimping tools required. 
ing or melting of inner conductor) With flexure and vibration inside 
insulation. Ground lead easily|lip of eyelet may bite into inner 
terminated. No skill required;/insulation and cause failure. 

ican be used in confined spaces. 

Can be used in confined spaces.|Special crimping tools required, 
Eliminates cold joints and burn-|but a wide range of standard 
ing or melting of inner conductor|hand and power tooling is avail- 
insulation. Inexperienced opera-|able to select from, the choice 
tors can be used. Ground Jead|depending on the particular ap- 
can be easily terminated; burr-|plication. 

free inner ferrules do not bite 

into inner insulation. 
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the conductor back and forth, using 
a slight rotating motion to flare out 
the edge of the shield, and then slide 
an inner ferrule under it; a third op- 
erator can insert the ground lead un- 
der the outer ferrule and crimp the 
assembly. The crimping can be done 
by a power tool, a foot-press, air-press, 
or even a hand tool. The smaller in- 
side ferrule prevents pressure from 
being exerted on the inner insulation 
which might cause it to flow when 
the assembly is crimped in the special 
interlocking dies. This is particularly 
important because the inner insulation 
flows easily when subjected to ex- 
ternal pressure. 

With this crimping method using 
inner and outer ferrules, it is possible 
to ground coaxial and shielded cable 
dependably and compactly, as_ illu- 
strated in Fig. 4, using economical 
production methods. f 
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Fig. 4—Typical applications for the crimped ferrule 
method: Left, a demonstration of space-saving possibilities 











Fig. 3—Seven steps in 
the crimped ferrule as- 
sembly method: (1) 
Outer ferrule is slipped 
over braided _ shield 
which is slipped back 
to form a flare. (2) 
Inner ferrule slipped 
over insulation of inner 
conductor. (3) Inner 
ferrule slipped under 
braid. (4) Ground lead 
inserted. (3) Assembly 
placed in installation 
tool. (6) Dies close to 
form crimp. (7) Com- 
pleted assembly. 


in a multiple connector; right, braided shields positively 
grounded without soldering to the shield in a chassis. 


Dishwasher With Rotating Tray 


Problem of blind spots 
simply solved by including 
freely moving tray. 


FTER eight years of develop- 
ment American Kitchens Div., 
Aveo Manufacturing Corp., Conners- 
ville, Ind., has introduced a line of 
automatic dishwashers in which all 
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dishes are completely cleaned. Meth- 
od of achieving this is by use of a 
freely-revolving circular upper tray, 
“Roto-Tray,” that rotates due to the 
water motion. This tray also makes 
loading the machine easier. 

In line with the present trend, this 
washer line features front opening for 
three models: dishwasher-sink com- 
bination, free-standing, and under- 


counter. For complete access, the 
trays glide forward .on nylon washers 
when the door is opened. The rotat- 
ing tray is easily removed to make 
room for large utensils. 

The door can be opened at any time 
during the operating cycle without 
losing water or detergent, and without 
causing recycling. The door handle 
acts as an interlock and shuts the 
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Improved New 


VARGLAS SILICONE\ 
Tubing and Sleeving 


if 5 \ 
if j Varglas Silicone has been made more flexible. 
x i S 


harp turns and 90° bends cause no cracking or 

peeling — no loss of dielectric strength. 
1, As pioneers in the manufacture of silicone sleeving and 
tubing, we know this is the greatest improvement made 
during the past ten years. Unexcelled where high tempera- 
tures must be withstood for several hours — not just for 15 
minutes. You need not sacrifice abrasion resistance and 
’ toughness to get flexibility. The new Varglas Silicone sleev- 
\ . ing and tubing will pass cold bend tests at 35° to 40° 

\ LOWER temperature than formerly. 


{ yf The only Class H insulation 
ey with all these features: 


Efficient from 500° F. to S5° F. 


Moisture and Fungus Resistant 










Flame Resistant — Self extinguishing 

Abrasion Resistant 

Dielectrically Strong with average readings up to 7,000 
volts. 

Available in 10 colors — at no extra cost. 


Samples of Varglas Silicone products as 


well as samples of our complete line of tubing 
and sleeving are available in a convenient sample 


CORPORATION 


Makers of 






folder. Just drop us a line telling us your problem 
: : and its peculiarities. 
Electrical Insulating 
Tubing and Sleeving 


VARFLEX Sates @o., Tuc. 


309 N. Jay St., Rome, N. Y. 
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unit off when turned. When the door 
is again closed, the cycle starts at the 
point where it was interrupted. A 
manual dial can over-ride the auto- 
matic cycle to skip or repeat steps. 
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The cycle includes a spray-rinse, 
an impeller-actuated hot water and 
detergent washing action, one spray 
and two power rinses. An electrical 
heater element raises water tempera- 

























The American Kitchens automatic dishwasher-sink combination requires an 
installation width of 48 in. The door is open to show how the racks come 


Magnetic pickup detects posi- 
tion of shuttle in flight; 
signal is amplified electroni- 
‘ally for dynamic braking. 


L. T. JESTER, JR. 


General Electric Company 


NE of the problems encountered 

in the protection of looms is 
preventing a_ shuttle from _ being 
trapped by the lay which carries the 
reed forward to press the newly laid 
weft yarn into the cloth. This might 
happen if the shuttle came to rest in 
the “shed” formed between warp 
threads or does not travel fast enough 
to get out of the way of the lay be- 
cause of incorrect loom operation. In 
conventional designs the shuttle flight 
is not checked until the end of travel: 
at this point little time remains to 
stop the lay from hitting a stalled 
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forward on nylon rollers; the upper rack rotates. 







Eleetronie Protection for Looms 





shuttle and prevent excessive thread 
breakage. Therefore loom stresses are 
high with mechanical means of stop- 
ping presently in use. 

A means of detecting shuttles in 
flight has been devised by the Cromp- 
ton & Knowles Loom Works, assisted 
by the General Electric Company. 
Stopping of the loom is done by 
dynamic braking. Detection is accom- 
plished by means of U-shaped mag- 
netic detectors with wound poles em- 
bedded in the lay near the shuttle 
boxes and a small metallic plate on 
the shuttle. As the shuttle goes by, 
the metal plate momentarily induces a 
voltage in the detector coil. 

If the shuttle diverts from its cor- 
rect path, the generated voltage will 
be low since either the air gap is 
greater or the full plate area is not 
cutting flux lines. If the shuttle is not 
in the loom, or has been thrown out, 
no voltage will be generated. The in- 








ture during wash and final rinse steps, 
and dishes are dried by hot air. The 
dishwasher can also be used to warm 
dishes prior to using by setting manual 
dial to “dry.” 

The rust-proofed steel dish racks 
are covered with vinyl plastic to pro- 
tect dishes against physical damage 
and to protect racks against corrosion, 
The self-draining tub is heavy-gage 
steel coated with acid- and alkaline. 
resistant porcelain enamel. Ooo 





The free-standing model of the Roto- 
Tray dishwasher can be installed in 
any space 24 in. wide. It is shown 
with front opening closed and handle 
in “lock” position. 


duced voltage is amplified electron- 
ically, and if the shuttle is on time 
and in position as it passes the de- 
tector, the signal prevents braking 
from being applied. However, if the 
shuttle is late or not present, the 
absence of a signal from the detector 
at the proper time stops the loom 
before the lay can touch the shuttle. 
An adjustable rotary timing switch is 
attached to the topshaft and is used 
to tell the braking circuit when the 
shuttle signal should occur. 

The elementary diagrams of the 
electronic and magnetic control cit- 
cuits give the control operation in 
detail for a felt loom driven by two 
3-hp motors, one at each end of the 
loom. The electronic panel, Fig. 1, 
receives the signal from the detector 
and compares it with the opening ol 
the contacts on the rotary switch. If 
the two do not occur at the same time, 
plus or minus a certain time set by 
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Yuletide joys of ’52 will again include many Xmas electrical 
gifts controlled by Guardian Relays. Despite circumstances 
that enlist more Guardian Relays for jobs in war planes, 
tanks, communications, bomb releases and gun controls, 
Guardian Relays are still available in quantity for improved 
control of peacetime products. The Guardian Series 335 D.C. 
Relay is a typical unit. It has been furnished to both MIL-R- 
5757 and MIL-R-6106 in open and sealed versions and is 
manufactured under MIL-Q-5923A standards. 


Generous coil winding area permits single windings up to 
15,000 ohms. Power: Normal 312 watts. Bakelite insulated tested 
at 900 V., 60 Cyc. Built-in delay with copper head for delayed 
attract up to .06 second and copper heel for delayed release up 
to 0.1 second. Contacts %” dia. silver, 12 amps at 24 V., D.C. 
Maximum combination up to 4 PDT (with 12 amp contacts). Open 
type mounting, metal cover, or hermetically sealed with leads 
or screw terminals. Special brackets to order. 


GUARDIAN@ELECTRIC 


CHICAGO 12, ILLINOIS 


A COMPLETE LINE OF RELAYS SERVING AMERICAN tHOUSTRY 


1627-P W. WALNUT STREET 
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Series 335 D.C. Relay 


AN 3312-1... Hermetically 
Sealed Container 
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potentiometer JOR to take care of 
small differences in shuttle power ad- 
justment, relay ICR is deenergized, 
which causes DS representing ICR in 
Fig. 2 to open and stop the loom. 

The 5Y3GT rectifier supplies d-c 
control power to the panel. This is 
filtered by reactor 1X and capacitor 
IC before being applied to the control 
tubes. Timing relay TR prevents 
power from being applied to the con- 
trol tube anodes before the cathodes 
have arrived at the proper tempera- 
ture. 

In operation, the contacts of the 
rotary switch are closed for about 320 
deg of each revolution and open for 
40 deg. When the contacts are closed, 
current flows through the coil of ICR 
and the relay is energized. However, 
when the rots iry conti icts are open, 
current cannot flow through the relay 
coils unless the GL502A thyratron is 
conducting. Conduction depends on 
the position of the shuttle when the 
contacts are open. 

A negative voltage pulse in the de- 
tector coils amplified by tube 6H6 
and applied to the grid of the 6SL7GT 
causes current in the latter to de- 
crease. This permits a momentary volt- 
age rise at the grid of the GL 502A 
tube and causes it to conduct. Thus, 
when the shuttle is on time, ICR re- 
mains energized. When it is late or 
early, ICR will drop out and braking 
will be applied. When two detectors 
are used as indicated, the rotary 



















Rotary contactor 


Fig. 1—Elementary diagram of electronic shuttle detector 
for looms showing tie-in of rotary switch with relay ICR. 
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switch will be closed when the shuttle 
passes over the near coil and it will, 
therefore, have no effect on the opera- 
tion. 

Fig. 2 illustrates the remainder of 
the operation. When the loom is run- 
ning, contactors B, J, A, TR, M and 
DS are closed. When DS opens, call- 
ing for emergency stops, J and B 
immediately drop out removing the 
short around rectifiers 1 and 2 and 
inserting rectifiers 3 and 4. D-c is 
applied to the motors until TR times 
out and opens M and A. Note that 
rectifiers are inserted the instant B 
opens. This type of action is much 
faster than conventional types calling 
for a relay to drop out and another 


MtdonB 
J 


No.| No.2 
stop stop 





Magnetic t 


detector--~ 





Fluorescent Lamps for Low Ambients 


Fig. 2—Electronic control ties in with magnetic control 
through relay DS (ICR) contacts. 









to pick up to apply d-c and, therefore, 
speeds the braking action. 

In the normal stop, with the sto 
button or release of the jog button, 
relay A opens with B and inserts a 
resistor in the breaking circuit to give 
a more gradual stop to miminize strain 
when emergency stopping is not re- 
quired. 

Thus, by electronically detecting 
poor shuttle flight early in the loom 
cycle, the stored energy then in the 
lay is a minimum and additional time 
is available for stopping. By provid- 
ing a more gentle but effective brak- 
ing method, damage is avoided, loom 
design improved, and increased speed 
attained. oo0 
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DR. A. F. DICKERSON, Consultant 
and 
J. P. FOULDS, Development Engineer 
Lighting & Rectifier Dept. General 
Electric Company 


ROM the standpoint of public 
highway safety, the most im- 
portant problem in fluorescent street 
lighting has been the decrease in light 
output due to low ambient tempera- 


tures. This undesirable effect, formerly 
considered inherent in outdoor fluores- 
cent lighting, has been practically 
eliminated by the designers of the 
new GE Form 206 luminaire, Fig. 1, 











DEC 


134 ELECTRICAL MANUFACTURING 


oe Veen ee 
FANSTEEL MEAN.... 


..» FACILITY for YOU! 











UNEQUALED PRODUCTION FACILITIES — Nearly a third of a million 
square feet in the Fansteel plant are filled with modern, precision equip- 
ment for making electrical contacts. The high speed heading machine 
(above), one of a battery of 22, turns out 13,500 contact rivets per hour. 


4 At left is one minute’s production from this machine! 


Facilities at Fansteel mean more than a thoroughly modern big 
plant with equipment for tremendous production. It means the 
very highest employment of human skills. It means laboratory 
development and quality control which begins in the very ores of 
the metals from which contacts are made. It means long years of 
experience in metallurgy and all the engineering sciences. It means 
resources, and courage and willingness to use them. It means an 
open mind to new developments, and, above all, a friendly cooper- 
ative attitude toward the man with a problem. 





All this means facility—convenience—to users of electrical con- 
tacts. That is why more and more contact users find it practical, 
profitable and economical to turn the entire electrical contact 





question over to Fansteel, and to order Fansteel Electrical Con- 
Ask for our booklet, - : ; 
“PnestealiiieiteslPantasts tacts on an annual basis. Fansteel Metallurgical Corporation, 
—Engineering Information” North Chicago, Illinois, U.S. A. 


12102 


‘+L _Kansteel 


AN INDUSTRY ELECTRICAL CONTACTS 


THAT SERVES 


INDUSTRIES AND ELECTRICAL CONTACT ASSEMBLIES 
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with its “rapid start” lamps. 

The more common sizes of bare 
fluorescent lamps operate most effi- 
ciently at normal room temperatures 
of 70 F to 80 F. The bulb-wall temper- 
ature of the lamp is then 100 F to 120 
F. Raising the bulb-wall temperature 
higher than 120 F will cause only a 
gradual drop in light output. However, 
when the bulb-wall temperature drops 
below 100 F the light output drops 
several times as fast as can happen 
when outdoor temperatures get much 
below 20 F (See Fig. 2). To solve this 
difficulty special outdoor fluorescent 
lamps were designed that can operate 
at more watts per foot than conven- 
tional lamps. Consequently, due to 
higher operating temperatures, the op- 
timum bulb-wall temperature is reach- 
ed at a lower ambient temperature. 

Starting difficulties caused by low 
ambients were overcome by the use 
of preheated cathodes and a “rapid- 
start” circuit, Fig. 3. In this arrange- 
ment, an auxiliary transformer is used 
to heat the cathodes so that when 
the lamps start, the pre-heat current 
drops to a small fraction of its start- 
ing value. The open-circuit voltage 
per lamp required for starting is fur- 
ther reduced by operating the four 
lamps of the Form 206 in series. This, 
in turn, lowers the kva requirements 
for the ballast. 

This rapid-start setup approaches 
the instant starting effect (less than 
one second) of a slim-line type opera- 
tion and has an efficiency greater than 
the pre-heat method. It is not, how- 
ever, hampered by the disadvantages 
of flashing and the need for a starting 
mechanism. Furthermore, this circuit 
is applicable to series as well as mul- 
tiple-circuit operations by substitution 
of a series ballast. 

The problem of creating an ultra- 
modern appearing unit also confronted 
the designers of this luminaire. In de- 
veloping an aluminum housing with a 
straight-line design, GE engineers not 





Fig. 1—G-E Form 206 6-ft fluorescent street light. 


l-amp lamp 
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| 
| ' Auxiliary transformer ; 
| ] 

eis pinned 4 
FL | 
media 
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; ballast ‘ 
gee Ct 

So oe 

115-120 volts 


only created an up-to-date looking 
unit, but also reduced cost. The pleas- 
ing shape of the Form 206 is further 
enhanced by the cantilever bracket. 
This device permits internal wiring, 
thereby eliminating unsightly wire 
loops. Moreover, the ballast can be 
housed within the luminaire. 

The clear acrylic plastic globe con- 
tributes to the modern appearance 


nn Pe 200 ia | 
Form 2064 sy i 
14,000 luminaire “Or. 


212,000 ae 
211,000 e. 

c Minneapolis 
= 8,000 to Miami 

= 6000 50 F opprox.meon 
= femperature inUuSA 
5 4,000 fry at street lighting 

- turn-on time 





0 
-20-i10 O 10 20 30 40 50 60 70 80 
Ambient temperature, deg F 
Fig. 2—Effect of ambient tempera- 
tures on light output of two types of 
fluorescent luminaires. 


Fig. 3—An auxiliary transformer is 
used to preheat the cathodes for low 
voltage starting. Schematic shown is 
for multiple-circuit operation. 


and increases pedestrian and motorist 
safety. Its resiliency prevents much of 
the damage common to glass globes. 
Even a bullet fired directly at the 
globe will only puncture, not shatter 
it. This part of the unit is molded in 
two pieces: each 3 ft long, weighing 
8 lb, and believed to be the largest 
acrylic plastic piece that has ever been 
injection molded. ooo 


Ceramic-Fiber Paper Electrical Insulation 


This new inorganic insula- 
tion is characterized by low 
electrical losses and extreme- 
ly high temperature _resis- 
tance. 


THOMAS D. CALLINAN 
and 


ROBERT T. LUCAS* 


Naval Research Laboratory 





* A condensation of a NRL report, also presented 
before the May, 1952 Meeting of the Electrochemical 
Society. 
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ONTINUING | studies on the 

properties of inorganic papers 
made from ceramic fibers acquired 
added significance when the Car- 
borundum Company recently an- 
nounced the commercial availability 
of such fibers. Designated “Fiber- 
frax,” this material is a vitreous alu- 
minum silicate; in bulk form it is a 
fluffy white rockwool consisting of 
fibers ranging in length from 1 in. 
down to 0.0001 in. 


and in diameter 


from 10 microns down to 0.1 micron. 
Cursory examination of the product 
demonstrated that if the coarse fibers 
could be separated from the fine ones, 
a paper of high quality might result. 
This suggestion was based on prev 
ous work carried on at NRL in which 
it was demonstrated that fine papers 
can be produced from fine-fibered in- 
organic materials such as glass.t 


+ See “Electrical Properties of Glass-Fiber Paper,” 
August 1951 issue, p. 94. 
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Servel Inc., Evansville, Ind., famous makers of 
refrigerators, turns to TINNERMAN for greater 
production savings on new refrigerator line! 


SPEED NUT savings are well known to SERVEL 
engineers and designers. “The Fastest Thing 
In Fastenings” has solved attaching problems 
for them on many different production assem- 
blies in the past. Now, SPEED NUTS bring even 
greater savings on their new line of refrigerator 
beauties! Servel engineers found that standard 
Flat Type SPEED NUTS provide the most effi- 
cient method for attaching the flue assembly 
to their new 1953 Servel gas refrigerator. 
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rrattyPpE SPEED NUTS* 
Give vent to 23% Savings 


oul Flue Assembly! 


SPEED NUTS eliminate 50% ofthe parts formerly 
required — making a 23% savings in time and 
materials, with extra savings in materials- 
handling all along the line! 


Wherever fastening problems show up...on 
your present production lines, or on your new- 
product drawing boards...there is an easy, 
economical SPEED NUT solution. Call your 
Tinnerman representative or write direct for 
information on the FREE Fastening Analysis 
Service available for your product: TINNERMAN 
PRODUCTS, INC., Box 6688, Cleveland 1, Ohio. 


In Canada: Dominion Fasteners Ltd., Hamilton, Ontario. In Great 
Britain: Simmonds Aerocessories, Ltd., Treforest, Wales. In France: 
Aerocessoires Simmonds, S.A. 


The OLD WAY: 


4 each of the following parts, Brass Machine 
Screws, Brass Nuts, Brass Spanner Washers 
and steel Lockwashers, were required to in- 
CMa rll te 


The SPEED NUT WAY: 


Now only 8 parts, 4 screws and 4 speed nuts, 
Cyl eT a a el; IT 
savings in materials and materials handling, 
plus the cut in assembly time. 





7rue Henri Barbusse, Levallois(Seine). 
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Furthermore, the ceramic fibers 
might have additional advantages in- 
cluding freedom from boron (impor- 
tant in nucleonic applications), a melt- 
ing point considerably above that of 
the glass-fiber papers, and low elec- 
trical losses. The two uses to which 
these papers have been put have been 
as filters and as electrical insulation. 
The electrical qualities arise from the 
excellent electrical properties of the 
base materials. This report summa- 
rizes the electrical properties. 

The fine fiber was eventually de- 
veloped essentially in equipment we 
now consider standard for inorganic 
paper-making, namely a beater, chest, 
and Fourdrinier machine. The paper 
made at the experimental mill*® of 





* Commercial production of ceramic-fiber paper 


The Editor. 


is now in progress in at least one mill. 


Table I—Properties of 
Ceramic-Fiber Paper 


Ceramic fiber content 100% 


the National Bureau of Standards was 
found to possess the qualities listed 
in Tables I and II. It is apparent that 
the material when totally composed of 
ceramic fibers is mechanically weak. 
A glass-fiber paper made from fibers 
of equivalent diameter would have the 
same strength however, though a 
lower density. Interpretation of the 
air-resistance measurement in terms of 
fiber diameter indicates that the mate- 
rial averages 1-1.1 microns or eight 
times greater than that reached lately 
in the field of glass fibers. The elec- 
trical properties of the paper are 
listed in Table III and are seen to be 
exceptionally fine; the losses are some 
four times less than those of Kraft 
paper. 

To obtain mechanically — strong 
paper, two procedures were open, the 


Table Il—Physical Properties 
of Ceramic-Fiber Paper 


Characteristic Value 


first involving the beater addition of 
a resin to the “furnish,” resulting in a 
paper possessing strength due to the 
strengthening action of the resin; the 
second, the use of a filler such as 
bentonite. 

Examination of Tables IV and y 
show that mechanically strong sheets 
can be prepared by the addition of 
quantities of resins to the furnish, It 
is apparent that the strength can be 
raised by ten-fold readily. With im. 
provements in the techniques of pre- 
cipitation and of handling the stocks 
another five-fold increase seems pos- 
sible. The possibility of using the ma- 
terials as covering for magnet wire 
seems highly possible; their perform. 
ance will depend on the quality of 
the resin and the care of preparing 


(Continued on page 242) 


Table H1l—Electrical Proper. 
ties of Ceramic-Fiber Paper 


Characteristic Value 
Binder content... 0% Thickness, in....... 0.024 Dielectric constant: 
| Tensile strength, psi. 14 60 cycles | 1.08 
| Tensile strength (set-50% 1000 cycles | 1.08 
Moisture content 0.1% moisture), psi. ... 41 IO ks... LS 
| Density, gm/ec....... | 206 Power factor, per cent: 
Melting point..... 1560 C. ae on a “| ee ees oa 
Uniformity..... Excellent 10 gy = Fe 0,09 
Dirt count...... 0 ay, 
Chemical Analysis: Mullen burst, psi... .. caf Dielectric loss factor: 
. — | Elmendorff tear number . 7 60 cycles.......... -| 0.0002 
SiOe..... 50% a | : 1000 cycles | 0.0002 
| Absorptivity . es Seg hate iia tots: & .| High 10 “ig | 0.0002 
| Porosity, Gurley-sec....... 22 
Al.O3.... . 50% Air resistance, mm-water/mil.... .| 3.5 AIEE insulation class......... | C 
| 


Table [V—Physical Properties of | 
Integrally Sized Ceramic, Fiber Papers | 











Table V—Electrical Properties of 
Integrally Sized Ceramic-Fiber Paper 
































—— | 
| sizing | | Sizing 
Characteristics | ‘ | Characteristics | = | “= - 
Cas- ay i | Cas- | 
| Geon pee Acrysol | cophen | Ceglin | Teflon | Geon | Lustrex | Acrysol | cophen | Ceglin | Teflon 
sn - deanna 
_ — | —_ owes ——— — os = - | 
5 . ~ | s ow | ~ | | | 
Thickness, in. | 0.004 | 0.0025 | 0.004 | 0.033 | 0.0115 | 0.0045 Dielectric | | | | 
, constant: 
— er le le stats leas L. | 60eycles...| 231 | 1.58 | 381 | 1.55 | 124 | 179 
prenreer Te | | | | 1000 cycles.| 2.33 | 1.53 | 3.74 | 159 | 124 | 1.78 
Density, gm/cc.| 0.353 | 0.334 | 0.753 | 0.356 | 0.370 | 0.540 | 10ke...... | 232 | 1.49 3.59 1.57 1.09 | 177 
, | | | | | | 
Basis weight Power factor, | | 
(25 x 40-500). .| 17.9 10.6 56.5 107 39.2 |34.0 per cent: 
| 60 cycles...; 2.70 | 6.65 >50. 89 |>50. 2.85 
Mullen burst, ; - : Pe 1000 cycles.) 1.95 0.56 | 15.2 | 0.2 | 16.7 | 0.23 
psi......-. . . 3 1 | a 10ke.......| 1.95 | 0.26 | 65 | Q1 | 5.4 | 016 
Elmendorf tear | | | 
|» 9 : 9 Loss factor: 
number. . ..... a ; $ | 15 - ‘ | 60 cycles...! 0.06 | 0.103 |> 1.99 | 0.137 |> 0.62 | 0.05 
ite | | 1000 cycles. | 0.04 | 0.008 | 057 | 0.003 | 0.21 | 0.003 
(mm-water/mil)| 17.5 | 4 | 1 2 5 | High | 10ke.......} 0.04 | 0.004} 0.23 ' 0.002 | 0.05 | 0.002 
Porosity | |  ATEE insulation | 
(Gurley-sec.)...| 5 25 | 20 1.3 | 1.2 | 82 — ee | B | B a ae B H 
| 
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Makes good products better... 





PRODUCT: Input transformer specially produced by the 


Western Electric Company for use in range mark generator 
of air-borne radar systems. As such, it performs a vital 


function in helping a bomber keep ‘‘on the beam.” 


PROBLEM: To design and build a transformer of minimum size 


that would function with maximum accuracy at all times. 


ANSWER: Choice of Kodapak Sheet IV insulation enabled Kodapa 


engineers to bring transformer well within limits of 


| “miniaturization”’ schedule set up for complete system. Uniform 
dielectric strength (in excess of specifications) . . . uniform 


chemical composition and stable dimensions . . . helped assure 







‘ . “ “Kodapak”" is a trade-mark 
reliable product, helped reduce unit manufacturing costs. 


For further information on this and other applications, address: 


Cellulose Products Division, EASTMAN KODAK COMPANY, Rochester 4, N. Y. 


Sales offices: Sales representatives: Distributors: 
New York, Chicago, Cleveland, San Francisco, Los Angeles, Portland, 
Dallas. Providence. Seattle (Wilson & Geo. Meyer & Co.), 


Toronto, Montreal (Paper Sales Ltd.). 





INC | DECEMBER 1952 
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TEXTILE MOTOR PROVIDES POSITIVE LINT EXPULSION 


TVEATURE of new screenless open 
textile motor is a ventilation sys- 
tem that provides cooling and positive 
lint expulsion. Lint-ladened air enters 
both end shields through large in- 
take openings and is discharged 
through openings located farther out 
in the same end shields. Cooling fans, 
shaped to shed lint, force air and lint 
over end windings and smooth inside 
surfaces and then out. Coil end-turns 
are filled with a compound providing 
a smooth finish and helping to prevent 
accumulation of lint. Cast-iron con- 
struction of the frame and design of 
the end shields protect the motor 
against falling objects, dripping liq- 
uids, and corrosion. The rigid con- 
struction also prevents the motor from 
twisting out of line when bolted down. 
Inclusion of a large grease reservoir 
permits years of operation in normal 
service without relubrication; grease 
fittings permit relubrication when re- 
quired. The new motor will be offered 
first in special ratings for “soft-start” 
textile applications. Later, standard 
ratings of 2 to 15 hp at 1800 rpm, 
142 to 10 hp at 1200 rpm, and 2 to 
72 hp at 900 rpm will become avail- 
able in the motor line. General Elec- 





tric Co., Schenectady 5, N. Y. 


MINIATURE ADJUSTABLE SPEED CHANGER 


DJUSTABLE = speed changer, 

Model 3A, consists of two 
toroid-shaped drive disks, each cou- 
pled to a shaft and two drive rollers 
which transmit rotation between the 
two disks. The drive rollers are so 
mounted in gimbals that the two drive 
rollers contact the disks at equal but 
variable radii from the center of the 
disks. Thus, the ratio speed between 
the two disks is not only continuously 
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variable but also equals the inverse 
ratio of the contact radii. Attached to 
the gimbal shafts are two forked levers 
which span a pin. When the pin 
moves along the lead screw axis, the 
gimbals rotate in opposite directions 
to control speed ratio. The disks are 
not attached to the shafts but are 
torsion-coupled to them by means of 
a crown-type ball bearing cam which 
automatically causes the disks to press 


inward against the rollers with a force 
proportional to the torque being trans 
mitted. The sloping surfaces of the 
cams are such that the contact pres 
sure is always sufficient to prevent 
ordinary slippage within the operat- 
ing range of the cams. Thus, roller 
pressure is supplied as needed by the 
cams so that free running is obtained 
when the unit is lightly loaded, and 
yet the unit is capable of delivering 
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MOLD 
giants, 
signed 
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cision, 
pens« 
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ENGINEERING—There is no substitute for 
the skill and know-how of these Chicago 
Molded engineers with 15, 20, 25 and 30 
years experience under the same man- 
agement. 








it TAKES ALL THIS 
—~ 










TO MOLD 


PLASTIC PARTS 












EQUIPMENT—Huge two-story presses 
like these, delivering up to more than 
1500 tons pressure, insure fast, depend- 
able, economical production of even the 
largest parts, 















MOLDS ... like these 
giants, expertly de- 
signed and built with 
watchmaker’s pre- 
cision, are an indis- 
pensable factor 
in the successful pro- 
duction of large 
plastic parts. 











EXPERIENCE — Since the 
1920's, Chicago Molded 


has pioneered the molding ... the ability to analyze and 
oF ngs nae. Tee. ate understand your needs and 
typical of parts produced ‘ h | 

for some of the biggest interpret them correctly .. . 
names in industry. the seasoned judgment to 


avoid misapplications . . . the faculty for get- 
ting into production without undue delay and 
to plan each operation so as to achieve max- 
imum efficiency and economy. . . the knowledge 
of materials and techniques that comes only 
with years of solving just about every con- 
ceivable plastics application. 

These plus factors are all important. They 
represent values and economies that are re- 
flected in the final cost to you... and in the 
complete customer satisfaction which is a part 
of every Chicago Molded job. 


Ready to talk about your plans? Call in a 
Chicago Molded engineer. There’s no obliga 
tion. Just write, wire or phone. 


CHICAGO MOLDED 


PRODUCTS CORPORATION 


e 
CUSTOM MOLDERS OF st oh 
1024 NORTH KOLMAR AVENUE CHICAGO SI,ILLINOIS 
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high-output torque. Either shaft can 
drive or be driven in either direction, 
The two shafts always rotate in op. 
posite directions. The control mecha- 
nism of the Type 3A consists of a nut 
which moves along the axis as a 
thumb screw and lead screw are ro. 
tated. The thumb screw can be ge. 
placed by spur, worm, or miter gear, 
Push rod control] is available in which 
the pin is attached to the push rod 
for linear actuation. Lever control can | 
also be obtained. In this case, the 
lever is directly attached to one of = 
the gimbal shafts and the other gimbal 7 
is rotated through the action of the 
forked levers. The levers can be re 



















Se. 
5H, 


moved or positioned independently 
from the pointer, permitting a wide Bpcauy 
variety of speed control linkages. The 
cap carries outboard bearings for the 
gimbal shafts and also incorporates a 
scale which, in conjunction with the 
pointer, indicates the approximate 
ratio setting. Both the disks and roll- 
ers are made of hardened ball bear- 

ing steel for minimum wear. The yma 
stainless steel shafts and the rollers | 

are supported in ball bearings per- 
manently lubricated with MIL-G-3278 
grease. The outside surfaces of the 
gimbals are circular in shape in order 
to bear against each other and against 
the enclosing shell for lateral stability Fy, : 
and, thus to minimize speed variation ’ 
with changes in load. The unit is | | 
completely closed and operates in any — Pélers, 
position. Metron Instrument Co., 432 Fulton, 
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To make it easy for you to choose the Lincoln St., Denver 9, Colo. ___ Blectrie 
right pump for the job, Tuthill offers the ae ee om een eee i‘ rey 
handy new Pump Guide . . . a letterhead- oo as 
size table which gives you full details on MOTOR CIRCUIT SAFETY SWITCH — 
the complete line of ! Designed for disconnect service Machin 
Tuthill Pumps. Write for your in a motor circuit, small Bulletin 4110 Bitle 


PUMP GUIDE today! a-c motor circuit safety switch features 
a new contact design. As a result, jprmed 
there is no danger of the butt-type, Beat pr 
sintered silver contacts ever welding:  feeond 


PUMP COMPANY Also the contacts are completely en- §,, is 
closed in a special arc resisting phe- 
939 East 95th Street, Chicago 19, Illinois raled, 


nolic material which safely confines 

the arc, preventing switch failure due jeisere 
to cross pole arcing. The three intet- | 
locked contacts of the switch operate © 


ae positive displacement internal-gear rotary pumps are serving 


dustry on machine tools, engines, speed reducers, compressors, hydraulic | eel seat ovide 
isms, special machinery and oil-burning equipment. wae t ” — oe iat tn » pr 
My positive opening and closing of the 





142 ELECTRICAL MANUFACTURING 





e 


jniform 500 F Radiant Heat Built into 
Small Area by Using Calrod* Heaters 


ealright’s Customers Praise Accurate Heat, Dependability 


We get concentrated heat into a 
jnall area with compact G-E Calrod 
heaters,” says the Sealright Company of 
ulton, New York. “Our customers like 
ectric heat because it is accurate. And 
fey report that the G-E Calrod heaters 
pave an exceptionally long life.” 

Calrod units rated from 767 to 1620 
atts are installed in Sealon Applying 
lachines for heating coated paper 
pottle closures. The heaters, specially 
brmed and installed in reflector hoods, 
eat protective caps to 500 F in a few 
reonds. The caps are then fitted over 
he necks of the bottles and machine- 
ealed, 


Registered trademark, General Electric Co. 


: 


BUILD THE BENEFITS of G-E Calrod 


heaters into your machinery and 
equipment for resale. Calrod heaters 
have a reputation known and respected 


You 


prompt shipment on any size, shape. 


by your customers. can get 
rating or sheath material. Your G-E 
Heating Specialist is ready to help you 
modernize existing designs or develop 
new, faster processes by giving you 
application -assistance backed by his 
years of experience. For more infor- 
mation, get in touch with your nearby 
G-E Sales Office. 

720-94, General 
Company, Schenectady, N. Y. 


Section Electric 


| GENERAL @@) ELECTRIC 


- 


PECIALLY FORMED CALROD HEATERS ARE QUICKLY INSTALLED IN REFLECTOR HOOD, WILL HEAT CAPS TO 500 F IN A FEW SECONDS. 


‘ 


see OS 


STARTING TO BEND a 767-watt heater into 
shape for fitting into reflector hood. Calrod is 
easily shaped with simple jig 


> 


boa ‘ 
i a 
—_= 


te een ene ed owwrsinit 
paren om ee 


FINISHED PRODUCT (left) in dairy. The milk 
bottles are filled (right), then move on conveyor 
belt to Applying Machine. 





Pe ad) 


Na 


nt rN 





circuit. When the operating handle is 
moved to the “on” position, the push 
rod travels to the right and the con- 
tacts close by means of spring pres- 
sure. The circuit is opened mechan- 
ically when the handle is moved to 
the “off” position, engaging the roller 
on the tip of the push rod; then, the 
push rod moves to the left, opening 
the circuit. UL-listed, the switch has 


nw Oo T Oo R silverplated current - carrying _ parts, 
solderless connectors and is housed in 


a NEMA I (general se) enclo- 
THE SMALLEST REVERSIBLE saa feds Miaaeac Ge 315 N. 
12th St., Milwaukee 1, Wis 


SYNCHRONOUS MOTOR ‘cle No. 3, Reader Inquiry Facility, page 2I7 
ON THE MARKET! 





HEAT-RESISTING ALUMINUM PAINT 


Super Hot aluminum paint can be 

ADVANTAGES applied to any metal surface subject 

to temperatures up to 1600 F. Al- 

ONE MOTOR ONLY. though best results are obtained by 
Not two motors with only one working. application on a clean, dry surface, 


the paint can also be applied on sur- 


ALL POLES WORKING IN EITHER faces which are rusty, slightly greasy 
DIRECTION. or oily. Generally, only one coat is 
required. Paint can be applied to cold 

PERFORMS EQUALLY WELL UPSIDE DOWN. or warm surfaces, although application 
on hot surfaces is not recommended. 

NO BULKY CAPACITORS, INTERNAL OR The heat-resistant paint can be ap- 


EXTERNAL, ARE USED OR REQUIRED. plied by brushing, spraying or dip- 


ping, to all metal surfaces and will 


FEATURES air-dry within 30 min, after which 


time heat can be applied. During tests, 





Voltages up to 550 (without resistors, trans- metals have consistently broken down 
REVERSES SO FAST IT APPEARS formers, etc.). before the paint. When wrought iron 
INSTANTANEOUS TO THE EYE was used, the metal was seen to peel 


Frequencies 50 or 60 cycles. off at approximately 1200 F, although 


the peeling showed the aluminum 
paint to be firmly bonded to the par- 
ticles of metal. When applied to cast 
iron and other metals, the paint has 
given the metals a permanent coat of 


Exposed coil for greater heat radiation. 


Send for Bulletin 1051 


Temperature rise meets NEMA standards. 


Rigid cast metal gear case. 





aluminum with absolutely no peeling, 
Standard tina niles celle os blistering or browning off. Available 
Bulletin 1050 dont in containers ranging from quart cans 
to 55-gal drums. Sheffield Bronze 
Almost unlimited mounting. Paint Corp., 17814 Waterloo Rd., 

Cleveland 19. | 
Circle No. 4, Reader Inquiry Facility, page 217 


36-VOLT SELENIUM RECTIFIER 

New selenium rectifier cell is de- 
signed for applications where size and 
weight are important. Since the in- 
dividual cells are rated at 36 volts 


CIE TaY of EAGLE SIGNAL CORPORATION rms, a rectifier stack composed of 


these stacks not only will withstand 
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Pas os 


Gear Reduction Units 
Aircraft Reciprocating Engines 
Automotive Accessories 
Jet Propulsion Units 
Washing Machines 
Standard & Special Machine Tools 
Electrical Power Equipment 
Business Machines 


If you have a shaft sealing problem, Gits experience 
in these and many other specific applications can 


° iat . 
Cantelane toed . .. ponemare prove of great and immediate value to you. 


balanced . . . requiring 
only 25% more space Write today for FREE illustrated Brochure, or 
than lip-type seals. send us your seal problem. 


| G1ITS BROS.MFG. Co. 


1840 S. Kilbourn Ave. « Chicago 23, Ill. 





Gits Lubricating Devices, 
The Standard For Industry For Over 40 Years 
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@ MULTIPLE GANGING 
eINDIVIDUAL EXTERNAL PHASING 
POSITIVE INTERLOCK 


ePRECISION MACHINED 
ANODIZED ALUMINUM 

CASE 
© ADJUSTABLE TAPS 
WITHIN + /)° 








Designers are in- 
vited to submit 
their applications 
to DeJur engi- 
neers for recom- 
mendations and 
suggestions. 





2” Diameter 

e 4 Watts Fully Enclosed 

® 10 to 200,000 Ohms Accuracy 
up to 1% 

@ Linearity up to 0.3% 

@ Non Linear Windings 


@ 360° (Continuous) Mechanical 
Rotation 


@ 320° Electrical Rotation 
@ Taps as Required 


@ High Resolution 1,000,000 
Cycles Operational Life 


@ Precious Metal Contacts 
@ Low Torque 1 oz. inch 


® Centerless Ground Stainless 
Steel Shafts 


@ Ball Bearings to Special Order 
@ Single or Ganged Units 


@ Servo Type Mountina or Single 
Hole Threaded Bushing : 


Numerous Shaft Designs 






WRITE FOR 
BULLETIN EM12-A 


‘ell 


45-01 NORTHERN BOULEVARD, Lt.1.C.1, N.Y. 


higher reverse voltage but will also 
require fewer cells for the same volt- 
age output; consequently losses are 
proportionaly less and efficiency of 
stack is greater. Reverse voltage, when 
compared to that of a 26-volt rec- 
tifier, is 38 per cent higher. When 
used in magnetic amplifier applica- 





tions, the reverse flow is negligible in 
the 36-volt type when used at the 
26-volt rating. Loss of d-c output 
voltage of the 36-volt rectifier is about 
3% per cent after more than 10,000 
hr of continuous operation in an am- 
bient temperature of 35 C. Sizes range 
from l-in. square cells up. Federal 
Telephone and Radio Corp., 100 
Kingsland Rd., Clifton, N. J. 
No. 5, Re r lit 


SMALL SENSITIVE RELAY 

Sensitive, hermetically-sealed relay 
is well adapted for use with transistors 
and germanium diodes. Hermetic seal 
may be either air or an inert gas. 
Sensitivitv is as low as 10 milliwatts 
and unit will operate on as little as 
0.0008 amp. SPDT contacts are rated 
at 3 amp, 24 volts d-c or 115 volts 
a-c, non-inductive. Coil resistances are 
available from 4 to 20,000) ohms. 
Standard temperature range extends 
from —55 to 85 C. (High-temperature 
units may be ordered to cover the 
range from —65 to 200 C.) Other 
characteristics are: vibration 20 ¢ up 
to 60 cycles and 10 g up to 200 evcles. 
Relay can withstand shock and _ ac- 
celeration in excess of 50 ¢. Feature 
of the relay is that it can operate in 
from 2 to 3 millisec, depending upon 
coil inductance. It is available as a 





SPECIFICATIONS 


CABLE TO PANEL TYPE 


45-01 NORTHERN BOULEVARD, Lt. 1. C.1, N.Y: 


SERIES 16 
RACK TO PANEL TYPE 


7-10-15-18 CONTACTS 





te 


LIGHTWEIGHT FOR AIRCRAFT & 
PORTABLE EQUIPMENT USE @ POSI. 
TIVE POLARIZATION © PRECISION 
MACHINED NON-ROTATING. CON. 
TACTS @ MINERAL FILLED MELAMINE 
BODY © HIGH DIELECTRIC AND 
MECHANICAL STRENGTH @ TELE. 
SCOPING BARRIERS FOR UNUSUALLY 
LONG CREEPAGE PATH 


OUST ea ia 


7-10-15-18 CONTACTS 


MAXIMUM WIRE SIZE #16 AWG 
Creepage between contacts . . 7/32’ MIN. 
Air Space between contacts . . 3/32’ MIN. 
Breakdown voltage between contacts with 
connector engaged at sea level, normal 
conditions - 5500 V.R.M.S. 


7-10-15-18 CONTACTS 


CLAMP IS AVAILABLE FOR ALL 
TYPES, DESIGNATED BY ADDING “H” 
TO TYPE DESIRED, i.e.: 7-16 PH, 
Plug with Hood, 7-16 SH, Receptacle 
with Hood, 7-16 H, Hood only. 


CATALOG WITH COMPLETE 
DETAILS — AVAILABLE ON 


REQUEST. TO DEPT. EM-12P 


AMSC 
Vl CORPORATION 
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4 THE CERAMIC speci 
gaa west eIxTH STREET, east Ul 
ILLINO!S ELECTR! PO ELAIN co. 
> o. sox 27? macomMe, It: 
KNOX PORCELAIN CORP. 
KNOXVILLE | TENN. 
EW JERSEY PORCELAIN co. 
mew YORK AVE AND PLUM ST TRENTON 5¢M 
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yqar west TRONT STREET: FINDLAY onio 
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For the most effective solution use the 


SIMPLEST, MOST COMPACT 
MOST ECONOMICAL 
HERMETICALLY SEALED 


THERMOSTATIC 


DELAY 








AMPERITE. 
Ma 
% 


A meerite 1 os 


In Canada: Atlas 








Provide delays ranging from 2 to 120 seconds. 


@ Actuated by a heater, they operate on A.C., D.C., or 
Pulsating Current. 


@ Hermetically sealed. Not affected by altitude, moisture, 
or other climate changes. 

@ Circuits: SPST only—normally 
open or normally closed. 


Amperite Thermostatic Delay Relays 
are compensated for ambient tem- 
perature changes from -55° to 
+70°C. Heaters consume approxi- 
mately 2 W. and may be operated 
continuously. The units are most 
compact, rugged, explosion-proof, 
long-lived, and—very inexpensive! 






wrt 


TYPES: Standard Radio Octal, and 9-Pin Miniature. 
PROBLEM? Send for Bulletin No. TR-81 


e Amperite Regulators are designed to keep 


the current in a circuit automatically regulated 
at a definite value (for example, 0.5 amp). 
e For currents of 60 ma. to 5 amps. Operates 
on A.C., D.C., or Pulsating Current. 


e Hermetically sealed, light, compact, and 
most inexpensive. 


VOLTAGE OF 24V ' WITH AMPERITE 
BATTERY & CHARGER ; VOLTAGE VARIES 
VARIES APPROX 4 ONLY 


30% : 2% 





Maximum Wattage Dissipation: T6’2L—SW. T9—10W. 


Amperite Regulators are the simplest, most effective method 
for obtaining automatic regulation of current or voltage. Her- 
metically sealed, they are not affected by changes in allti- 
tude, ambient temperature (-55° to +90°C), or humidity. 
Rugged; no moving parts; changed as easily as a radio tube. 


Write for 4-page Technical Bulletin No. AB-51 


Inc. 561 Broadway, New York 12,N.Y. 


Radio Corp., Ltd., 560 King St., W., Toronto 2B 








plug-in or solder hook unit with q 
variety of mounting brackets. Relay 
has a l-in. diam and is 2% in. high, 
Weight is 2.14 oz. Neomatic, Inc. 
11632 San Vicente Blvd., Los Ap. 
geles 49. 

Circle No. 6, Reader Inquiry Icility 


AXIAL LEAD RESISTORS 

Feature of newly designed wire. 
wound axial lead resistors is non-cor- 
rosive joints made without the use of 
solders or fluxes. In addition, the new 
resistors are protected from chassis 
or mounting surface due to the true 
axial termination, which affords great- 
er dielectric path. Meeting the re- 
quirements of JAN R-B-51, the tre- 


sistors are available with a standard 





tolerance of 1 per cent, but can be 
supplied with the following tolerances: 
42 per cent, %4 per cent, 0.2 per cent, 
0.1 per cent and 0.05 per cent. Ni- 
chrone, manganin, cupron, evanohm, 
and karma are among the alloys avail- 
able. Resistance values extend from 
1.25 megohm to a maximum range ot 
2.5 megohms. All resistors are pro- 
duced according to customer's speci- 
fications. Bond Electronics Corp., 60 
Springfield Ave., Springfield, N. J. 
Circle No. 7, Reader t 


Inquiry Facility, page 2! 


MINIATURE D-C GENERATORS 


Especially useful as a rate device 
in servo systems, new generator is a 
permanent-magnet unit. Slot-lock ef- 
fect and static friction are reduced to 
obtain minimum starting torque. For 
example, a given unit can provide 0.7 
volt per 100 rpm with a_ starting 
torque of 0.15 oz-in., or can produce 
1.7 volts per 100 rpm with a starting 
torque of 0.5 oz-in. Outputs are based 
on high impedance loads (approxi- 
mately 1000 ohms per volt min) and 
must be correspondingly reduced if 
appreciable current is required. Most 
units can be loaded to 50 milliamp or 


higher, depending on the winding. © 


Available with various mounting 
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‘| Reduce production cost 


=. CAIITSEIIe 





Appliances : 
pe" Construction Equipment 


_-—- -—- 


ALL fields of manufacturing 


ith EATON SPRINGTITES & SEMS! 
with A 
HEREVER YOU use bolted assemblies, there are economies to be gained through the use 
of EATON Springtites and Sems. Under actual production line conditions, these top- 
ne quality bolts or thread-cutting screws that are pre-assembled with Reliance Spring lock washers 
a or multitooth washers cut assembly operations from 8 to 3 motions Reduce production costs 
f- and improve product quality. One item, instead of two,cuts paper work and balances inventory 
to : ' 
or Why not gain these savings in your own assembly operations? Engineering data and samples 


=> 2 furnished upon request. 


ae 


For the Finest—Specify EATON SPRINGTITES and SEMS 


E 


OFFICE AND PLANTS * MASSILLON, OHIO 


SALES OFFICES: NEW YORK °. CLEVELAND * DETROIT © CHICAGO ® ST. LOUIS 
SAN FRANCISCO * MONTREAL 





COUNTING 







AT RATES TO 
40,000 CPS 






DESCRIPTION—The Berkeley Preset Counter is an electronic decade with 
provisions for producing an output signal or pulse at any desired preset count 
within the unit’s capacity. Any physical, electrical, mechanical or optical 
events that can be converted into changing voltages can be counted, at rates 
from I to 40,000 counts per second. Total count is displayed in direct-reading 
digital form. Presetting is accomplished by depressing pushbuttons corres- 
ponding to the desired digit in each column. Model 730 Preset Decimal 
Counting Units are used. These are completely interchangeable plug-in units 
designed for simplicity of maintenance and replacement. 


APPLICATIONS — Flexibility and simplicity of operation make the Berkeley 
Preset Counter suitable for both production line and laboratory use. It has 
practical applications wherever signalling or control, based on occurrence of 
a predetermined number of events or increments of time is desired. Output 
signals from the unit can be used to actuate virtually any type of process con- 
trol device, or to provide aural or visual signals. 


SPECIFICATIONS Model 


| azn | aaa | ate | as | as 
|__r00 | 1000 | 10,000 | 100,000 | 1,000,000 


+ 1 v. te ground, peak; at least 2 sec. wide 


MAX. COUNT CAPACITY 
INPUT SENSITIVITY (MIN.) 


OUTPUT Choice of pos. pulse and relay closure, or pos. pulse. SPST 


relay closure approx. 1/30 sec; pulse output is + 125 v. 
with 3 4 sec. rise time and 15 / sec. duration. 

1536” x 834” 19” x 834” 

1658” x 10%” x 13” 2034” x 10%” x 15” 

117 v. = 10% @ 90w. 117 v. = 10% @ 180 w. 


$795 


PANEL DIMENSIONS 
OVERALL DIMENSIONS 
POWER REQUIREMENTS 


PRICE (F.0.B. FACTORY) 





|__sa7s_ | saso_ | 595 | sess | 


M3 For complete information, please request Bulletin 5012. 


division of BECKMAN INSTRUMENTS INC. 
2200 WRIGHT AVENUE ¢ RICHMOND, CALIFORNIA 





**DIRECT READING DIGITAL PRESENTATION OF INFORMATION“ 
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PLUS CONTROL 





means, units can be obtained with a 
plain shaft extension or with a pinion, 
Terminals or leads as required may 
be supplied. Globe Industries, Inc. 
125 Sunrise Place, Dayton 7, Ohio 
No. 8, R: ry F t ¢ 


4! 


TIME DELAY RELAY 


Moving - coil, permanent magnet- 
type relay offers adjustable time de- 
lays for many ranges of voltage and 
current, both a-c and d-c. Delay ac- 
tion results from the magnetic drag 
inherent in sensitive microammeters: 
there are no capacitors, dash pots or 
motors. The dial is calibrated directly 
in delay in seconds. Timing is ad- 
justed by manually setting a pointer 
to the time indicated on the dial. Full 





scale ranges of less than 10 sec can 
be furnished. Timing is relatively un- 
affected by changes in temperature or 
barometric pressure. Relay contacts 
are self-locking and rated at 5 milli- 
amp, 100 volts d-c for a million opera- 
tions. Ratings up to 500 milliamp can 
be supplied for a reduced number of 
operations. Contacts are locked by an 
extra coil in the meter, but relays with 
non-locking contacts can be supplied 
for special applications. They can be 
designed to operate on a few micro- 
amperes and up and can be supplied 
for any voltage range from 5 mv up. 
Assembly Products, Inc., Main and 
Bell Sts., Chagrin Falls, Ohio. 

rcle No. 9, Reader Inquiry Facility, page 217 


MIDGET THERMOSTAT 
Redesigned thermoswitch has a 
heat-sensitive shell with an %4-in. OD 
and all the features of the standard 
sizes. Unit has been designed for tem- 
perature control or overheat detection 
in solids, liquids or gases where space 
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JOHNSON BRONZE 


SLEEVE BEARING 


DATA 


POWDER METALLURGY 





Powder Metallurgy is not a new 
manufacturing process .. . but its 
wide-spread adoption by industry 
is of comparatively recent origin. 
Bearings and parts, when produced 
by this method, are molded under 
pressure to required shape and size. 
This eliminates expensive machin- 
ing operations and when quantities 
of a size are used the cost is sur- 
prisingly low. The original formula 
of the bronze powder consisted of 
approximately 88!%4 copper, 10 tin 
and 114 graphite. In 1936, Johnson 
Bronze introduced LEDALOYL... 
apowder metallurgical product that 
conbined copper, tin, graphite and 
LEAD in the form of a PRE-AL- 
LOYED bearing bronze. The intro- 
duction of lead as an integral part 













Method of 


LEDALOYL Bearings, correctly de- 
Signed and properly installed, will usually 
outlast the motive unit in which they are 
used. We cannot place too much emphasis 
on installation. Absolute alignment is nec- 
€ssary in order to gain a low operating tem- 
Perature, a short running-in period and a 
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of the bronze powder provided addi- 
tional bearing qualities not possible 
otherwise. 

Manufacturers of many types of 
equipment gain many extra advan- 
tages through the use of Johnson 
LEDALOYL. One valuable fea- 
ture is the self-lubricating action. 
Myriads of tiny, evenly spaced pores 
serve as miniature oil wells. When 
the bearing is in use the oil is 
metered to the shaft . . . when at 
rest, the oil is absorbed by these 
pores. This provides adequate lu- 
brication at all times... preventing 
wear and in most cases eliminating 
the expense and bulk of other lu- 
brication aids. Service records show 
long, troublefree operation on many 
types of installations. 


Sizing punch for use with arbor or power ZO 
press. The diameter of the sizing stem 
should be .0003"' larger than the finished 
inside diameter of the bearing. When in- 
stalling LEDALOYL bearings in blind 
holes use similar punch with sizing stem 
equal in length to the bearing. 


conservation of lubricant. The usual method 
of installing LEDALOYL is illustrated 
above. If your application is not covered 
in this way, we ask that you consult with 
our engineers. A method suitable to your 
application will be worked out. If your 
bearings are subject to excessive tempera- 
ture during installation—such as in die 
cast applications—it is. usually advisable 
to withhold impregnating the bearing until 
after assembly. 


JOHNSON BRONZE 


SLEEVE BEARING 
DATA 








STAMP.6255 
REDUCED DIAMETER 
TO DISTINGUISH 


FROM PILOT END 







Typical Burnishing Tool 


Harden, Grind and Lap, or Polish 
with Crocus Cloth High Speed Steel— 
Rockwell C-60-62. 


Economy 


The economy of using LEDALOYL is best 
illustrated in producing parts other than 
cylindrical in shape. Flat surfaces—flanges, 
offsets, etc. are easily provided for in the 
dies and no additional machining is neces- 
sary. Johnson engineers are always avail- 
able to discuss the advisability of using 
LEDALOYL ... or any other type of 
sleeve bearing in your product. Your in- 
quiry carries no obligation. 


This bearing data sheet is but one of a series. 
You can get the complete set by writing to— 





SLEEVE BEARING HEADQUARTERS 
570 S.MILL ST. + NEW CASTLE, PENNA 
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Choose SMITHway V.H.S. motors for 


POWER TO SPARE 


SMITHway Vertical Hollow-shaft Motors have reserve power which 
enables them to carry sustained overloads without injurious overheat- 
ing. This is just one of the many reasons why they’re the choice of 
users in every category —private, corporate and municipal, where 
water supply must be dependable and delivery must be at lowest cost 


per gallon. For complete information, see nearest office or write for 
latest bulletins. 





OUTSTANDING FEATURES: Rugged cast iron frames and end bells. Weather proof, protected 
constfuction, Precision machined throughout. Moisture resistant insulation. Pressure cast, 
dynamically-balanced rotors. Dual-balanced ventilation. Sealed bearing enclosures. Easy to 
service. Many other features. Wide range of ratings from 1 to 500 H.P. SMITHway Motors also 
available in Solid Shaft Design over the same range. 





(6: 


ANNIVERSARY, 


‘ 187€ - 1952 





S715 SMITHway STREET, LOS ANGELES 22, CALIFORNIA «© 1000 WEBSTER STREET, DAYTON 4, OHIO 


Offices in Principal Cities. International Division, Milwaukee 1. 
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is at a premium. The thermostat js 
adjusted and sealed at the factory to 
any temperature set-point in the range : 
from —50 to 450 F and has an inher. in i 
ent sensitivity of 0.1 F. It is rated 
at 1 amp at 48 volts a-c, or 32 volts 





d-c. Illustrated is an inverse compres. 
sion type in which the contacts close 
with temperature rise. Dimensions are: Greatly 
hex head, 1% in., %-27 pipe thread, | inventor 
and 1°"s2-in.-long stainless steel shell, DELIVE 
Overall length is 3°:2 in. Thermostat landard 
is also available with a straight thread, | just @ fe 
Other models, with both regular and 
inverse contact arrangements, will 
soon be available. Fenwal, Inc... 10 


Pleasant St., Ashland, Mass. ie 


No. 10, § 


TRANSISTOR SOCKETS 


Now in small-scale pilot production 
are transistor sockets whose bodies are 
molded of Mycalex 410, a glass- 
bonded mica insulation. Contacts can 
be supplied in brass or beryllium cop- 
per. The sockets are readily solderable 





= 


and the socket bodies will not warp 
or crack when subjected to high sol- 
dering temperatures; they can func- 
tion in ambient temperatures up to 
700 F. The holes for the leads are 
said to be the smallest ever molded 
and all tolerances are extremely close. 
Mycalex Tube Socket Corp., 60 Clit 
ton Blvd., Clifton, N. J. 

No. 11, f F 


PANEL INDICATOR LIGHT 


Miniature type L1000 panel indi- 
cator light is only 1516 in. long from 
terminal tip to indicator lens and 
weighs approximately %4 oz. Designed 
for aircraft and other applications, th 


: j ; Th 
indicator light has its terminal it- sn 
tegrally molded into the assembly. Its TO! 
removable plastic lens, available ™ ask 


amber, blue, green, red or white, 3s 
held by a rubber O-ring which also 
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in Cl —.. for precision 
STAINLESS STEEL FASTENINGS 


in large or small quantities? 







Greatly expanded production capacity PLUS a tremendous 
inventory of IN STOCK items gives you quick-to-IMMEDIATE 
DELIVERY in chrome-nickel stainless steel fastenings of all 
dandard sizes . . . many at new low prices! Here are 

just a few samples: 


— SINCE 
: Thousands of other items and sizes farti-Co 5 ro S AS 9 2 4 
SRR . . . welts, call or nive Metal Products Co., Inc. 
TODAY for full information . 


n ask for Catalog 52W. 


Manufacturers of STAINLESS STEEL FASTENINGS 
ara 


CASTLETON-ON-HUDSON, NEW YORK 
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serves as a moisture seal. A standard 
6-, 12-, 28-volt No. 327 miniature 
lamp is used. Housed in a nickel. 
plated brass case, the indicator light 
is supplied with removable bushings, 







































spacers, and ground terminal for) 
either grounded or nongrounded panel 
mounting. Standard flange-type panel 
mounting requires a 1%p-in. hole, | 
Hetherington, Inc., 1200 Elmwood 
Ave., Sharon Hill, Pa. 


No. 12, Reader Inquiry F ty, page 217. 


JAN OCTAL SOCKETS 
Designed to meet specification JAN-7 
S-28A, new line of octal sockets is) 
available with either a Grade L-4B or 
better ceramic insulating base or with 
é THIS TAPE PREVEN TS BREA KAGE Type MFE low-loss phenolic plastics) 
insulation. Mounting saddles are brass? 

; e ee soa . Res 
won't stain or mar finishes nickel-plated with four ground lugs] 


hot-tinned for solderability. Saddles 
are available with 0.156-in.-diam 





@ Here’s a quick, convenient way to protect your products during 

: . : aa an coo 
shipment. Just place strips of Armstrong’s DK-153 Tape at all points 
of contact between case and product. 

The resilient tape serves as a protective cushion. It absorbs the 
shocks and helps keep fragile products from breaking. That’s why 
it's used to pack everything from delicate instruments to heavy 
defense materials. 

DK-153 Tape has a cork-and-rubber surface that won’t scratch 
or stain. It contains no lubricants or corrosive ingredients. 

This handy tape is easy to apply because it carries its own ad- 
hesive. Just peel off the cloth backing and press the tape into place. 
It sticks instantly to any clean, dry surface. 













You can get DK-153 Tape in sheets and rolls of various widths Wt 
and thicknesses or in die-cut shapes. For samples, write on your mounting holes or with threaded ex- the 
letterhead to Armstrong Cork Co., Cork- trusions for 6-32 screws. Contacts are i 
and-Rubber Products Department, available in either phosphor bronze or Sp 
7712 Arch St., Lan- beryllium copper, silver-plated. They siti 
caster, Pennsylvania. are hot tin dipped after assembly for tin: 
Available for export. Sate = better solderability. Design makes pos- ye 

iis sealliniaiees sible high tube retention and pin con- cut 

| tact even under severe vibrating con- thr 

Protective backing ditions. Contact tabs are said to me 

AR 3 exhibit excellent flexibility and solder- iec 
MSTRONG S | ability. Sylvania Electric Products co 

é Inc., Parts Div., Emporium, Pa. tes 

DK-153 TAPE : | =e 

: sur 


LIMIT SWITCHES 
Standard type DU limit switch is 
now available with four new types ° 
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CLARE offers the widest variety of 


HERMETICALLY SEALED RELAYS 


for most exacting design requirements! 


Here is one of over 300 plug- 
in relays in the CLARE SK-5000 


Yate 


Considerable cost and space can often be saved by 
sealing more than one relay in an enclosure. Illustra- 


tion shows six CLARE Type 'K”’ 
resistors and capacitors, wired and mounted in a 


common enclosure. 


What CLARE 


Hermetic Sealing 


After assembly in the container, 
the enclosure is attached to a 
high vacuum pump and pumped 
down to a few microns pressure 
to remove all traces of moisture 
and gases, then flushed with dry 
nitrogen, and again pumped down. 
While under this extreme vacuum, 
the enclosure and seals are tested 
for leaks by means of a Mass 
Spectrometer—a device so sen- 
sitive that it can detect a leak so 
tiny that more than thirty-one 
years would be required for one 
cubic centimeter of air to pass 
through it. This highly refined 
method of leak testing causes re- 
jection of many enclosures which 
could pass the usual immersion 
tests without detection. 


_ For most applications, the enclo- 


sure is then filled with dry nitro- _ 


gen, which has a relatively high 
arcing potential, 


relays, associated 


CLARE Type "N” relay in a 
Series SN-41000 container. 


N THE fourteen years since CLARE first began the development of 
hermetically sealed relays for airborne, military and industrial use, 
CLARE has developed over 50 different series of hermetically sealed 

relays. 


Each series varies in the size of the container, the number and kind of 
terminals, mounting facilities and the type or types of relays which can 
be sealed in it. Within each series, innumerable variations of relay coil 
and contact specifications are possible. 


Two things, however, never vary: the high quality of the CLARE 
relay which goes into each enc losure and the completely airtight sealing 
which permits no gas or spirit to escape from the enclosure or enter it. 


If your product requires the use of hermetically sealed — CLARE 
can supply you just the relay you need from this wide variety, or will 
develop and seal for you a special, “custom-built” sla to meet your 
most exacting requirements. 


Send for CLARE BULLETIN NO. 114 on Hermetically Sealed Relays or 
contact the nearest CLARE sales engineer for complete information. 
Address: C. P. Clare & Co., 4719 West Sunnyside Avenue, Chicago 30, 
Illinois. In Canada: Canadian Line Materials Co., Ltd., Toronto 13. 
Cable address: CLARELAY. 


CLARE ®ELAYS 


.. First in the Industrial Field 
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“ze HOSTESS 


CALL LIGHT SWITCH 


Ad “GOES TO TOWN” 


\( {7 


4) Frequently, where indicator lights 

j \ must be used in conjunction with switches, 

} {s, modern aircraft design affects a worth 

while weight and panel space saving by 

using Hetherington switches with buz/t-in lights. 

Developed originally by Hetherington as hostess call 

lights, these compact little units are now available 

for a broad range of exacting commercial or military 
aircraft services. Write for catalog. 





2 sh-py Vice ak = tery-contact switch- 


indicator light com- 
- Sa ‘ bination. 










TYPE AGSOO fi 

“Push off—pull on" wr “Push on, pull off” switch 

Type A13800 “push also operates “on-off” in- 

en—pull off” snap switch dependent lamp circuit. “Pull on, 

with built-in “on-off” light. push off Type A312. also 
available. 





HETHERINGTON 


PANEL INDICATOR LIGHTS 


SWITCH-INDICATOR LIGHT COMBINATIONS 
PUSH-BUTTON AND SNAP ACTION SWITCHES 
AIRCRAFT AND ELECTRICAL EQUIPMENT ASSEMBLIES 





HETHERINGTON, INC., Sharon Hill, Pa. 


(West Coast Division: 8568 W. Washington Blvd., Culver City, Calif.) 


> 


actuators. Type DU-O is Operated }, 
a heavy-duty 4s-in.-diam nylon plung. 
er. Type DU-L is a sensitive leat 
actuator, requiring very light operat. 
ing pressures and may be set to an 
of three leverage positions. Another 
model, the DU-B may be actuated 
from the side, or at any lesser angle 











DU-S 


DU-0 





by means of a ball serving as actuator, 
located in the top of the single-hole 
mounting stud. The fourth model. 
Type DU-E, provides for plunger 
overtravel of up to 0.093 in. and con- 
sists of a stainless steel plunger and a 
steel actuator housing. The “du-op” 
SPDT limit switch is rated at 20 amp, 
125 volts a-c, noninductive. General 
Control Co., 1200 Soldiers Field Rd. 
Boston 34. 

No. 14, 





REDESIGNED ELECTRIC COUNTERS 

Increase in the life of a line of 
counters has been achieved by incor- 
porating the rectifying unit in the de- 
vice. On lite tests, operating direct 
from 115 volts, a-c electric counters 
average around 150 million counts; 
with the new built-in rectification, 
they average around 350 million 
counts. Wizard counters with built-in 
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METAL POWD 
PARTS 


by Moraine 

















Know-how is the vital commodity in fast, economical, 
completely satisfactory production of parts from metal 
powder ...and Moraine has the know-how that comes 
from more than a quarter of a century devoted to making 


billions of Durex metal powder parts. 


Our experience, plus the knowledge we direct toward a 
continuous program of engineering research and pro- 
duction improvements, adds up to the know-how that 


can be of important service to many industries. 


Te ae 
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For Low-Cost, 
High-Production Stripping 
of Film Insulation 

from Wires AWG 50 to AWG 25 





IN STOCK—For Immediate Delivery 
Purchase or Test-Rental Plan 


These highly efficient wire strippers, equipped with 
stripping wheels especially selected for YOUR wire- 
stripping operation, give you high production at low 
cost with rejects reduced to the very minimum. 


Instead of digging off the insulation, RUSH 
WHEELS develop FRICTIONAL HEAT to melt the 
insulation and brush it off. Space Regulator keeps 
the wheels from coming closer together than the 
bare-wire diameter — prevents scoring or breaking 
the wire or reducing its diameter. Pressure Regulator 
permits simultaneous stripping of any number of 


strands. Particularly efficient on LITZ WIRE. 


Speed your wire-stripping production — cut 
your wire-stripping costs. Send samples of the wire 
you are stripping together with description of your 
stripping operation for recommendation and Test- 


Rental Plan Offer. 


Rush Wire Stripper Division 


THE ERASER CO., INC. 
Syracuse 2, N. Y. 


104 S. State Street e 


rectification are available for 115 ang 
230 volts, a-c, in standard, Panel. 
mounting, and dustproof types. They 
are available in four- and six-digi: 
models, with either knob reset or ke, 
reset. Inclusion of the rectifying nj 
has not changed the dimensions of the 
counter. Production Instrument Co. 
700-04 W. Jackson Blvd., Chicago §. 

e No. 15, Reader Inquiry Facility, page 217 


GEARMOTOR 
New Lifeline single-reduction gear. 
motor, Type B, meets the mounting 
limitation requirements of side-entry 
agitators and mixers, and is suitab} 
for light-duty coupled-service applica. 
tions, such as fans and pumps. It j 





available in ratings from 1 to 30 hp 
780 to 420 rpm, AGMA Classes I and 
Il. By using reduction gears, gear- 
motors have the advantage of being 
able to deliver power at speeds com- 
parable to slow-speed motors while 
utilizing smaller and more efficient 
high-speed motors. Westinghouse 
Electric Corp., P. O. Box 2099, Pitts 
burgh 30, Pa. 

Circle No. 16, Reader | 


INSTRUMENT RESISTOR 

One-watt precision wire-wound te. 
sistor, Type 2453, is designed for 
decades and other applications requit- 
ing low resistance values with close 
tolerances, low temperature rise, and 
low inductance. Resistor can be cali 
brated to a tolerance of +0.1 per cent 
or better and is available in values 
from 0.1 ohm to 1000 ohms. A single 
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NEW! TYPE N CONTROL RELAY 


Rugged * Compact 


Designed into the new Westinghouse Type N Relay are 
all the outstanding features of the Life-Linestarter. 
Here are a few of many top advantages you get: 
Knife-edge bearing for minimum wear 
Kick-out spring for rapid, positive operation 
Simplicity of design for longer life 
The relay’s compact design saves critical mounting 
area, whether in multiple-unit panels, in combination 
enclosures or singly in machinery. 
Contacts may be easily converted from Normally 
Open to Normally Closed in the field. 
_ The Type N Relay is rated 10 amperes (open), and 
is available in any pole combination up to 6 poles; 


DECEMBER 1952 


¢ Versatile 


can be supplied for any voltage up to 600 volts a-c and 
either open or in standard NEMA enclosures. 

Westinghouse offers you a full line of control to 
handle competently the simplest or most complex 
control requirements. 

Let us work with you. Call your Westinghouse 
Representative or write for B-5817. Westinghouse 
Electric Corp., Box 868, Pittsburgh 30, Pa. J-30130 


you can 6c SURE...1¢ rs 


Westinghouse 
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layer bifilar winding, protected by 1 
. rea moisture-resistant lacquer coating, is 
.-.a@ Regulated Selenium Rectifier = used for all values. Since the steatit 


bobbin and axial wire leads are at 


which provides: the same end, it is easy to mount the 


resistor directly on decade switch 


CLOSELY-REGULATED DC POWER, with decks or shailer equipment: Gil 


sions are 1's-in. long, with a 3p 
diam. Shallcross Mfg. Co., 10 Jackson 


MAGNETIC AMPLIFIER CONTROL, for Ave., Collingdale, Pa. 
LOW COST, MINIMUM MAINTENANCE sical 


Roller gear drive, which has now 

7, , become commercially available, is an 
avertiqgate indexing or intermittent motion mech 
anism. Tests have demonstrated that 

the the gear drive will operate 8000 br 

when extreme precision is required, 


without maintenance. Where extreme 
M * Vv it precision is not required, the drives 


can operate up to 20,000 hr without 
the features 
of this new 
INET product: 


REGULATION 


is closer than + 1% from no load to full load, (Unit shown above is: 
with plus or minus 10% AC line variation. TYPE: RR-28-10; STYLE: RRPSMVF.) 
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maintenance. Even after such use, 
the unit can be renewed by replace- 
ment of standard ball bearings. Capa- 
ble of substituting tor Geneva drives 
and other forms of intermittent mo- 
tion equipment, this drive permits 
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high speed, precision and design ver- 
satility on such applications as index- 
ing dials, indexing carriers, indexing 


RESPONSE Compact, easy to install, the new conveyors and indexing mechanism. 
’ ’ _ E : . 

INET ‘‘MagniVolt"” has a wide Other applications include use on car- 

is faster than 0.2 seconds, under even extreme range of applications and ratings: rier chains and conveyors at speeds 


contrast of load conditions. 


RIPPLE 


up to 800 pieces per min (45,000 per 
hr) to extremely close tolerances and 
without auxiliary locating mechanism. 





is less than 1% RMS on standard models. 5-2.5 2.2-2.7 The drive can be used for punch press 
0.1% Ripple also available, if desired. 5-5 2.2-2.7 . “ ner +) 001 f 
ae 4.5-6 dials with a precision of +0.( or 
- . 2-in. dik lials. The drives are cus- 
~ FREE 5-1 4.5-6 12-in. diam dials. 

l 5-2 4.5-6 tom-designed with any number of 
thanks to highly dependable INET Magnetic 6-5 5.5-7.5 oe — ' a >t infinity, with an 
Amplifier control, which has no moving parts, 6-1 5§.5-7.5 r — ne : ee on c 95 t 
no vacuum tubes to wear out or be replaced. 6-2 5.5-7.5 indexing period varying from -" 
Unit is shock-proof, resists temperature and 6-40 5.5-7.5 100 per cent of the total cycle time; 
frequency variations. 12-5 11-14 : either right or left rotation can be 

COST iS LOWER aoe ' obtained. Ferguson Machine & Tool 
RR- 12-30 , Co., Inc., 471 Paul Ave., Ferguson 
than any other equipment of comparable RR- 28-5 j Station St., St. Louis 21, Mo. 
performance and ratings. Check the specifi- RR- 28-10 N g : t 
. . . . . oO. 18, : 
cations in the adjoining column. RR- 28-20 


INET Regulated Rectifiers... regulation as low as 0.1%, ratings os | RR. 28-30 
high as 500 volts and 10,000 amperes. For further information, contact 
ony INET sales representative, or write to: 


learn | 


MINIATURE THERMOSTAT Dositive 


““MagniVolt" models are: STYLE: 












Meeting gover nt specifications, tonnes 
RRPSMVF. AC input is: 115 volts,| tee — ener a tically Younes 
i Ni E T single phase, 60 cycles. ALL units the Val 90 is a miniature 4 verme ally ems, | 
7 INC. quoted are relay rack panel sealed thermostat 3s x 46 in. a pw of 
7 ‘ > — ~~ : 960 C. Pl 
8655 SOUTH MAIN STREET mounted and are less meters - with a te mpe¢ rature range up to 261 ei 
LOS ANGELES 3, CALIFORNIA cabinet; specify if meters or cabi- One terminal is the pin of an eyelet oe 
2 aut teen. hermetic header; the other, a cylit- : “oa 
THE NATION’S LARGEST BUILDER OF REGULATED SELENIUM RECTIFIERS drical brass capsule. Since the Val 90 . a1 
ict you 
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Hig et? 
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the American Brass Company, Waterbury, Conn., reports 


lant layout speeded | 


with Kodagraph Autopositive Paper 


i” engineering and drawing reproduction depart- 
ments of The American Brass Company must keep 
pace with the constant plant-layout demands of ten 
manufacturing divisions. And here’s how Autopositive 
Paper saves time and dollars in this work. 






standard whiteprint machine... processing in standard 
photographic solutions. 


Then, the Autopositive intermediate — with dense pho- 
tographic black lines on a durable, evenly translucent 
base—is used to produce the desired number of prints. 
These are sent to the branch involved to be studied and 
returned with comments. 


First, paper cutouts of machines and equipment are 
pasted in position on a whiteprint of the proposed layout. 


From this opaque pasteup, a positive reproduction on 
Autopositive Paper is made directly. There’s no negative 
sep, no darkroom handling with this revolutionary 


This procedure may be repeated half a dozen times 
until complete agreement is reached on the final layout. 
And every time revolutionary Autopositive Paper saves 


photographic intermediate material. Just exposure in a time and dollars! 


Other important uses of Kodagraph Autopositive Paper at American Brass 


. . to reproduce 


.. to reclaim old, . to speed print 
the blueprints and 


7 soiled, or worn draw- > service to all depart- 





direct-process prints ings. Autopositive ments. Autopositive 
which the various di- | y Paper intensifies line reproduces produc- 
visions receive from § ‘} details . . . drops out tion reports, parts 
vendors. The Auto- ; i j smudges, creases— lists, documents of 
positive intermedi- } “sig, J delivers intermedi- every type. And 
ates are then used to & Pe) ates which produce opaque originals can 
produce any number . = clean whiteprints be copied as readily 


of shop prints. and blueprints. as translucent ones. 


Ke a wt itive [2 > 
Ane 38? coun 
ecdagraph Auttopesitive Haper gts } 
“‘THE BIG NEW PLUS” in engineering drawing reproduction = / 
l ah .-------- MAIL COUPON FOR FREE BOOKLET —-————————- oe -— --- 
farm how Kodagraph Auto- ; ee 
positive Paper i. simplifying EASTMAN KODAK COMPANY, Industrial Photographic Division, Rochester 4, N. Y. 68 





Gentlemen: Please send me a free copy of your new illustrated booklet, 


‘utines in thousands of con- orn amen ms 
New Short Cuts and Savings. 


ms. Write 





today for a free 
py of “New Short Cuts and 
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Vings 


Position 





for interesting facts 
Company 
ind a revolutionary new prod- 


" . Street 
ttyou should know. 





City Zone... State... 





TRADE-MARK 
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PANEL METERS 


by SUPREME 





Every year more and more manufacturers are using Supreme meters as initial 
equipment in hundreds of electrical and electronic devices. Quality built in 
every respect with many outstanding features such as EFFICIENT ALNICO 
BAR MAGNET—SELECTED PIVOTS AND JEWELS—DOUBLE BRIDGE CON- 
STRUCTION—HIGH TORQUE MOVEMENT—STRONG TOUGH POINTER— 
RUGGED MOVING ELEMENT. Available m a variety of sizes and types with 
or without special dials. Write Supreme today about your meter needs. 


om” 25th Year wag cg soon nt sa 
SUPREME, INC. GREENWOOD 16, MISSISSIPPI 








hand- 
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Nua a : 


TUNGSTEN 
MOLYBDENUM 
NICKEL 
NICKEL-CLAD 
COPPER 
and ALLOYS 
Ce rald 527 
MACHINED 
TUBE 


COMPONENTS Your products can 
Mma tee only be as good as 
specifications the parts you put 

into them! 


SEND US YOUR BLUEPRINTS or 
SPECIFICATIONS FOR QUOTATIONS! 


aan ays Ne Ui emg ee 


508 25th St., Union City, N. J. 


is a friction-couple snap-action ther. 
mostat, the bimetal is thermally a part 
of the capsule and it is quite sensitive 
to changes of temperature. Because of 
the design, close tolerances in setting 
and differential are possible. For ey. 
ample at 85 C, the setting tolerance 
is +2 C and the differential less thay 





i 


3 C. Capacity is 40 watts, 30 volts 
d-c and a-c; and 100 watts, 120 volts 
d-c and a-c. Both the temperature and 
differential are adjustable, and the 
thermostat can be used without the 
capsule for on-the-job adjustment. The 
Val 90 is said to hold its setting per- 
manently and can be used in sealed 


components. — erde Laboratories, 
252 Lafayette St., New aoe 12. 
e No. 19, Reader Inquiry ty, page 217 


LIMIT SWITCH 

Flexi-Switch is a mechanically oper- 
ated pilot device for controlling relays, 
motor starters, solenoid valves, and 
other components. It is particularly 
adapted for operating switches, stops 
and feeders, automatic transfers and 
similar devices on conveyors. Its ac- 
tuating arm can be set in any one of 
72 positions throughout a 360-deg 
circle. Included in the device are two 
snap-action SPDT switch elements, 





rated at 15 amp at 120 volts a-, 
which permit four electrically sepa- 
rate contacts. Overlapping contact 
operation may be provided. The snap 
switch elements can be replaced with- 
out disassembling switch mechanism; 
only the cover need be removed. 
Switch is so designed that a 10-deg 
movement of the shaft in either direc- 
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RELIANCE Jof@lly-Enclosed 
|DualCooled v-c. MoTORS 


PATENT APPLIED FOR 


Cutaway of Dual-Cooled Type‘*T’ Heavy 
Duty D-c. Motor showing counterflow of 
internal and external cooling air through 
! heat exchanger. 


| for Wider Speed Ranges...Higher Ratings 


New Reliance Dual-Cooled Motors provide air sweeping through the fins of the outer duct. 
dependable totally-enclosed, fan-cooled operation 
over wider speed ranges and higher ratings than 
were ever before possible .. . and this is accom- 
plished with floor-space savings of up to 30%! 


The Dual-Cooled Motor is especially adaptable 
to Reliance adjustable-voltage V*S Drive and is 
available in ratings from 15 through 150 horse- 
power. Explosion-proof Dual-Cooled Motors are 
available through 100 hp., in conformity with 
Underwriters and Bureau of Mines specifications. 


Dual-Cooled Motors are completely enclosed... have 
two separate cooling systems operating independ- 
ently of the motor speed. One system circulates 
high-velocity air within the motor, that is cooled Whatever your application ... get further details 
in the finned inner duct of the heat exchanger. from the nearest Reliance Sales Office... or write 
This heat is dissipated in the other system by _ for Bulletin C-2201. 


ENGINEERING CO. 
SARE SREY Bae ORO ~ 23 To RTT aH Pe ‘ a aS BORE Ri RRS para cyseroaate 2 4 « NE ITE EAT Yc Hetteels i TOD 
an. ae ee oe (se se ae S is f A oe : 4 rasa 





eR 


Bee 








aes 















DECEMBER 1952 


tion actuates the switch; overtraye] up 
to 80 deg beyond the actuating point 
cannot damage the switch. In addi- 
tion, because of the low Operating 
force required, objects moved hy 
gravity can operate switch. Actuating 
arm of any shape and up to 10 in, long 
can be used. Provision is made for g 





won LOOS 


IN BOLTED ASSEMBLIES, SOLDERLESS TERMINAL 


New solderless terminal developed 


TR Oo U BLE STA RTS especially for intricate control panel 


wiring, the Reinforced Ampli-Bond, 


has been designed to prevent the ex. 
posure of the terminal underlying con. 
ers ducting surface even if the insulating 


sheath is pierced. This is accomplished 


spniwe by means of an insulated metal ring 


counterweight on extended arms of 
greater Jeneth. Jervis B. Webb Co.. 
S951 Alpine Ave., Detroit 4, Mich. 


No. 20, e217 





BEALL helical spring washers 
compensate for all 4 causes of 
looseness in bolted assemblies 


1. Bolt stretch 





2. Wear under nut and bolt head 


3. Pulverizing of paint, rust or scale 





4. Vibration 


near the base of the insulation support 
sleeve, which provides the strength to 
combat vibration and sharp bending, 
but does not communicate with the 
electrical connection farther up. the 
barrel. Terminals, which are color- 

TIGHT TIGHT TIGHT coded, can be installed with one stroke 
when assembled in service after long service of a tool, They are now available i 
the 12-10 and 16-14 HD sizes and 
will be available later in smaller wir 
sizes. Aircraft-Marine Products, Inc., 
2100 Paxton St., Harrisburg, Pa. 

No. 21, t 





MINIATURE TEST JACK 

Test point jack, the 110BCSH, per- 
mits sate circuit voltage readings up 
to 3000 volts a-c peak from the front 
of equipment panels. Feature is a high 
collar that protects operators from 
flashover during high voltage checks. 
Actual flashover breakdown to chassis 


BEALL TOOL DIVISION of HUBBARD & COMPANY 


East Alton, Illinois 
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Whether it’s 
fractional hp 
mdustrial 
automotive 

aviation 


Speer makes them all! + pm spristonsaie 


brush for every use 
Experienced buyers know they can rely on Speer as motors « ignition systems - power plants 
a dependable source of supply for all types and sizes generators - rotary converters 


of brushes. power tools - starters - subways 


) : : accounting machines + windshield wipers 
| Reasons for this confidence and trust aren’t hard to 


) find. Every step in manufacturing . . . extruding, mold- 


ing, baking, finishing...is precisely controlled in Speer’s 
| own plants. But this care doesn’t stop with production. 
| Speer brushes are also application-tested . . . two ways. 
First—in our special testing laboratories ... then in 
hours and hours of on-the-job operation. ) 


If you want reliable brushes that will meet your speci- St. Marys, Pennsylvania 


Diesel locomotives - household appliances 





fications every time—check with Speer today. Speer Resistor Division 
International Graphite & Electrode Division 
Write for our free booklet, ‘‘Speer Carbon Products.’ Jeffers Electronics Division 
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A COMPLETE LINE {| 
OF VIBRATORS... j 
! 

E 


yf Designed for Use in Standard Vibrator- 
: Operated Auto Radio Receivers. Built 
] with Precision Construction, featuring 

i Ceramic Stack Spacers for Longer 
Lasting Life. Backed by more than 

i 20 years of experience in Vibrator 

Design, Development, and 

A Manufacturing. 





VA NEW MODELS 


V NEw DESIGNS 
Aa ttt 
“A” Battery Eliminators, DC-AC loverters 
Auto Radio Vibrators 
See your jobber or unite peroe ey 


American Tetevision « Ravio Co. 
Quality Products Since 1931 


SAINT PAUL 1, MINNESOTA-U.S.A 








occurs at 7-8000 volts a-c rms. Jack 
has pre-tinned soldering tab suitable 
for use with up to 14 gage wire. Con- 
tact is made of beryllium copper. Be- 
cause it is a punch press terminal, 
with excellent heat transfer charac- 
teristics, soldering is rapid and de- 
struction of dielectrics having low heat 
resistance, such as nylon, is prevented. 
Alden Products Co., 125 N. Main St., 
Brockton, Mass. 


rcle No. 22, Reader 


AUTOMATIC RESET LAMP STARTER 


Automatic reset fluorescent lamp 
starter, the FS6-NA, is a_ two-pin 
starter for use with 85-, 90- and 100- 
watt lamps. It automatically cuts out 
a blinking and flashing lamp which 
has reached the end of life and auto- 
matically resets the cutout to provide 
normal operation when new lamp is 





installed. Starter also protects ballasts 
from overheating due to continuing 
starting attempts. The FS6-NA con- 
sists of a glow-switch (Globottle) and 
heater to operate a bimetallic element 
which automatically opens the glow- 
switch circuit after the starter has at- 
tempted unsuccessfully to start a 
worn-out lamp. Sylvania Electric 
Products, Inc., Lighting Div., 1740 
Broadway, New York 19. 

Circle No. 23, R 


MOTOR BLOWERS 


Fractional-horsepower motor blow- 
ers are now available in a wide range 
of motor types, ratings, and blower 
heads. The model 100 d-c motor is 
rated at so hp at 27% volts. Designed 
for aircraft, this model operates at 
4500 rpm at sea level and 6500 rpm 
at 50,000 ft, with a relatively constant 
air delivery of 40 cfm. Ambient tem- 
perature range extends from —65 C to 
70 C. Model 2914 is a CYCLOHM 
induction motor with ratings from “oo 
to 45 hp. Motor operates at 1650 rpm 
with an input voltage of 90-120 volts. 
Motor is self-ventilated and is avail- 





Here is the 
Weld Fastener 
You Asked for 


Your experience—and that of 
hundreds of other users— 
wrote the specifications for 
this first great improvement 
in weld fasteners. 


PEM Weld Fasteners are all 
you asked for to speed assem- 
bly, cut equipment and labor 
costs and do a better fasten- 
ing job. 

Write for literature, and 
samples for trial. Penn Engi- | ae 
neering & Manufacturing 
Corp., Doylestown, Pa. 
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UNUSUAL 

U USE THESE 

oa IN YOUR ne 
EQ 


ul mage 


eV \Ce) sa 


all : 


for high specific resistance...low temperature 
coefficient and low thermal EMF to copper... 
great stability over wide temperature ranges 


rl we ae — > sO Son: aD ee, SP SS j , laa a 
eet hee _—— eee a? we. 3 ery *< oan - ; oor “ON Pn. ~ 


EVANOHM*« ree CURVE, CHARACTERISTICS AND PROPERTIES 
1. Analysis — Ni 74.75%, Cr 20.00%, Al 2.75%, Cu 2.50%, 


2. Excellent corrosion resistance. 3-_ Resistivity — 800 ohms per 
er circular mil foot (134 microhm cm.) g~ Temperature coefficient of 
ABRwe Bt electrical resistance — Plus or minus .00002 ohms per ohm per degree 
Po fe he) centigrade between minus 50°C. and plus 105°C. Se Thermal E.M.F. 

A vs. Copper — .0025 mv. per degree between —50 and 105°C. (max.) 


eH 6. No etic. 7. High tensile strength in fine sizes— 150,000 
- Non-magnetic. e High tensile str sizes — 
as to 200,060 p.s.i. 8. It may be readily welded or brazed and soft 
Pert. eg soldered with special care. _ 9, Available in: (a) Bare wire sizes 


.0009 and larger. (b) Enameled, Formex, Cotton, Silk, Nylon and glass 
-40 -20 0 +20 +40 +60 +80 +100 
FEMERRATURE “<. insulated wire in sizes .0015 to .0113. 


EVAR 
‘west 49} WILBUR B. DRIVER CO. 


RIVERSIDE AVENUE, NEWARK 4, NEW JERSEY 
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TIME DELAY RELAYS 








TIMING 
MOTORS 































HAYDON 


AT TORRINGTON 


HEADQUARTERS FOR 


ee 


ELAPSED TIME 


INDICATORS 60 CYCLE 
2 TIMING MOTORS 





able with ball or sleeve bearings. Air 
delivery of double blower is 37 cfm 
for each head at 95 volts a-c. Howard 
Industries, Inc., 1760 State St, 
Racine, Wis. 

No. 24, f ge 217 


T R I G G & qe - T Ke ! P FLUORESCENT STARTER SOCKET 


New mogul separate starter socket, 


TIME DELAY RELA the S877, is designed for we vil 
glow-switch type starters and will ac- 


commodate both two-pin (FS-6 and 


for 60 and 400 cycle A.C.., also a COP-6) and four-pin (FS-64 and COP. tics 











inst 
The HAYDON®* 5103 time delay relay is designed so that the app 
synchronous motor performs its true function as a time standard. elec 
Switching work is accomplished by a relay coil, which, when anes 
energized, triggers the load switch for release at the end of the is 
delay time. Hair trigger release point assures snap action. sid 
HAYDON specializes in the manufacture of timing components 
for standard applications and also in the design and mass pro- 
duction of custom-engineered timers for volume applications. 64) starters. which can be used 
The basic element of all HAYDON timers is our own rugged in- starting 85-, 90- and 100-watt lamps. 
dustrial motor. This means that HAYDON timing devices can be aabirnilaat two lead wires. the a@ { 
depended upon to give long, quiet operation. They are small S-377 is recommended only for us 
and compact and offer designers unusual latitude in that they with thermal starters. Svlvania Elec- 
may be mounted and will operate in any position. For military tric Products Inc. Lighting Div. ; 
applications various motors are available either separately or 1740 Broadway. New York 19. ' 
in many types of timers; HAYDON engineers will be pleased to No. 25, t ' 
review your requirements and specifications. E 
COMPLETE INFORMATION MOLDED RUBBER CONNECTOR 
wit Sor Gharateve you aced: ente- Redesigned three-prong connecto! 
logs on motors or devices; bulletins J ae vt 7 7 
on D. C. motors, 400 cycle motors, is designed for refrigerator use. The 
time delay relays. connector case, now molded in rub- 
“TRADEMARK REG. U. S. PAT. OFFICE i ber, eliminates possibility of damage 
Ry during storage or handling. In addi- 
HAYDON Manufacturing Co inc & tion, the contacts, which were rede- 
7 ” >a signed to permit faster assembly, are 
Subsidiary of GENERAL TIME CORPORATION encased in rubber and therefore car J ywi> 
2536 ELM STREET not spring apart. The additional struc- 
tural strength of the molded rubber 
TORRINGTON CONNECTICUT case and isolation of the three col 
168 ELECTRICAL MANUFACTURING DEC 
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In the communications industry... 


( Parts made from Taylor Laminated Plas- 
tics are doing vital jobs in panel boards, 
insulation blocks and thousands of allied 
applications because of their excellent 
electrical characteristics and their resis- 
tance to moisture absorption. Have you 
considered these basic materials for 
making your product better ? 


This 62-page Taylor catalog 
describes how the many 
Taylor Laminated Plastics 
are made, how and where 


they’re used, and more 


i pe 
wer 
ae 


important, how you can use 
these basic materials to make 





oe 


your product better... at 


4 
ia 
| 


rer errr 
‘ 


lower cost! Write today for a 
copy of catalog EM12. 
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YULCANIZED FIBRE « TAYLOR INSULATION 
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DESIGN 
ENGINEERS 
LIKE 


TAYLOR LAMINATED PLASTICS 


BECAUSE... 


These versatile, machinable materials offer a wide variety 
of grades designed to meet numerous combinations of 
physical, electrical, mechanical and chemical properties 
as required. For example: 


Taylor Phenol Laminates meet the need for waterproof 
insulation possessing outstanding electrical properties and 
great mechanical strength. They are unaffected by normal 
ranges of heat and cold and are resistant to oil and chemicals. 


Taylor Melamine Laminates are especially suited for resis- 
tance to flame, heat and corrosion, have excellent electrical 
qualities, and are particularly good in arc resistance. 


Taylor Silicone Laminates have very high heat resistance, 
excellent mechanical and electrical properties, and offer 
great resistance to acids and alkalies. 


Combinations of these laminates can be used to produce a 
material with the particular property or group of prop- 
erties desired. 


Why not explore the possibilities of designing Taylor 
Laminated Plastics in your product today? Write for com- 
plete engineering data and a generous assortment of 
samples. Ask, too, about Taylor Vulcanized Fibre, Taylor 
Insulation, and the cost-cutting Taylor Fabricating Service. 


SINCE 1891 


TAYLOR FIBRE CO. 


Nai Lt. NORRISTOWN, PA. * LA VERNE, CALIF. 


MPLAstics 


PHENOL, SILICONE & MELAMINE LAMINATES ¢ FABRICATED PA 
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exactly as you want it 

when you call Felters 
Hard as a board /¢7J 

tender as cotton or tough as). 
Felters can produce a felt that w 










exactly what you want it todo. 
And we can 






produce it consistently 
. on order after order. 
Whatever your problem: * reducing vibration 
X deadening noise a * sealing oil in 
M heeping dirtout improving appearance 
“-climinating metallic contact Myiltering air 
the chances are that a call to Felters, 





will aes youon the right saan toa 


ory 





Tell us abou your problem.We can provide 
felt in rolls, strips, square yardage, cut parts.. 
any way you want it ,in any color you want 





For interesting information about the jobs ye 


ASS 
2 fe 


KLE out and Mack they ee 
The FELTERS COMPANY 


Manufacturers of Unisorb for Machine Mounting 
210-EM SOUTH STREET, BOSTON 11, MASS. 


Gentlemen: Please send me details on Felters Felt and Felters 
Precision Cut Felt Parts. | have the following material problem: 


Felt can do... return the coupon! 


Company 
Address 


+ POOP OOOO eee eeereereeeeeeersererereereeeeeeeeeeeeeeesees CELEUSES EOS O OOS E ESE SE SEO O DESO EeeeeeeeeseseeeeeeeeeseeC® 
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tacts give the connector a much great. 
er “pull-out” rating. Riverside Mfg, 
and Electrical Supply Co., 10298 
Michigan Ave., Dearborn, Mich. 


e No. 26, Reader Inquiry Facility, page 217 


HEAT-RESISTANT FINISH 
A silicone-base finish is now avail- 
able in decorative colors. The new 
formulations are said to stand up with 
excellent film adhesion in the 400-500 
F range without losing gloss, and 





without powdering or losing color. 
Colors in which the finish is now avail 
able include tan, white, beige, black, 
and gold. Typical application is their 
use on electric home appliances. Mid- 
land Industrial Finishes Co., East 
Water St., Waukegan, III. 

le No. 27, Reader Inquiry Facility, page 217 


TERMINAL BOARDS 

Available in many types, sizes and 
ratings, line of terminal boards meets 
requirements of Bureau of Ships 
Drawing 9000-S6505-73214 and Bu 
reau of Ordnance Drawing 564101. 
Terminal boards are molded of high 
impact, high heat-resistant electrical 
grade molding compound. Identifying 
numbers are molded into each barrier 
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FREE! 


New Can Cata- 
log! Write today 
for your copy! 


ms a eee 
OL HELDOR BUSHING & TERMINAL CO., INC. 
--/ 225 Belleville Avenue, Bloomfield, New Jersey 
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_ Designed to meet 
U.S. Government 
requirements * 


Tra Seka Gea aes elit: 
mea hg 


CIRCUIT RECLOSING 


Compact sturdily constructed 
reliable in operation the Cramer 


Type HRR Circuit Reclosing Relay is 
netruments 


designed to perform many functions 

teh ncluding: (1) Use as protective de- 
y tested under vice for electronic equipment which 
automatically restores the equip 

ment to service following a minor 

fault, yet protects the equipment 

against damage should the fault 

persist; (2) As a supervisory control 

for the automatic starting of en 

gine, the Type HRR Relay applies 

specific cranking periods at spaced 

ntervals and locks out the control 

should the engine fail to start with 


Vy ee in. a prescribed time 
eo)? hat) 
at 1 32 


re = MINIATURE 
Salt Spray : ae : RELAY 


vaeleM veltia 


Inclination Constructed from standard Cramer 
time-tested components in a com 

Any position 
pact form, the Type HT! Miniature 


Humidity Mit we Oleh ah A eee ae 
100% plus con 


el Tabi hitelal 


signed for use in electronic circuits 
eT Me lab mel) lila bilelsMewi ie 
desired to provide a fixed time de 
A ie Pe eM Sha all tiale lm Rela) 
circuit and the subsequent closing 

50,000 ft 
or opening of ao secondary circuit 
Miscellaneous 07s) Me ROME Clb 2M leer alii ello 
er Teer Ts in maximum time ranges from 30 


seconds to 30 minutes 
and sand . 


For complete information, write for Bulletin No. 4000A 


ee KR. Ww. GRARAER CO... RAC. 


BOX 8, CENTERBROOK, CONN. 


‘Builders of dependable timing devices for more than 25 years. 


NTERVAL TIMERS + TIME DELAY RELAYS «+ RESET TIMERS ~ © CYCLE TIMERS 


PULSE TIMERS * RUNNING TIME METERS + PERCENTAGE TIMERS 


i re 


adjacent to the terminals, eliminating 
need for marker strips. Terminal 
studs are molded in and have a mini- 
mum tensile strength of 80,000. psi. 
Terminal nuts and connectors are sup- 
plied where required. General Prod- 
ucts Corp., Custom Products Div,, 
Union Springs, N. J. 
No. 28, 


SOLDER-SEAL TERMINALS 


Now available is a greatly expanded 
line of hermetically-sealed brown or 
white glazed steatite terminals for 
use on metal enclosures. The hot- 
tinned metallized surface, permanent: 
lv bonded to the steatite body, permits 


rH 
ae 


rapid soldering to the enclosure, thus 
insuring a hermetic seal. Included in 
the line are terminals threaded on 
one or both ends or with through holes 
with a terminal lug at the external 
end. Terminals are available in a 
variety of sizes and shapes. Since the 
terminals are made of steatite and 
metal, there are no parts to age o1 
deteriorate. General Ceramics & Stea- 
tite Corp., Keasbey, N. J. 
No. 29, 


STRAIN RELIEF BUSHING 

Designed primarily for use with 
parallel refrigerator wire or its equiv- 
alent, new nylon strain relief bush- 
ing, Type SR-10, anchors the wire on 
a 90-deg angle. Other features of the 
bushing are that it absorbs pull, push, 
and torque, eliminates grommets and 
wire knots, and combines the features 
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ASK FEDERAL TELEPHONE AND 
RADIO ABOUT KURZ-KASCH 
MOULDED PLASTICS! 






















ASK ABOUT THE PROBLEM! This moulded plastic spool as- 


sembly consists of two parts—both intricate and delicate challenges to the 
moulder. The front part is moulded with a threaded brass insert, an iron core, 
an extended contact point plus four moulded .093” dia. bosses. Rear assembly 
has as integral parts a threaded brass insert, three minute pin type terminals, 
plus four .046” dia. through cored holes and one cored hole for mounting. 
They’re shown here actual size. 


ASK ABOUT K-K MOULD-MAKING SERVICE! These parts 


were needed fast. The numerous inserts moulded in at all angles necessitated 
complete cavities disassembled on the bench for ejection. Yet our first 4-cavity 
transfer mould with 2 sets of impressions was ready for production ahead of 
a very tight schedule. 


AS He ABOUT K-K MOULDING PRODUCTION! Shipments are 


required in quantity—and on specified schedules, of course. And that’s just 











the type of service that we specialize in delivering! 


THEN ASK YOURSELF... “If Kurz-Kasch can keep on satisfying leading 
manufacturers like Federal Telephone and Radio Corporation—and as 
long as it has had a record like that for over 36 years—why don’t we try 
Kurz-Kasch ourselves?’’ WHY NOT? We solicit your inquiry. 





| Kurz-Kasch, Inc. © 1419 S. Broadway ® Dayton 1, Ohio 


BRANCH SALES OFFICES: New York, Lexington 2-6677 °* Rochester, 
Hillside 4352 * Chicago. Merrimac 7-1830 ° Detroit, Trinity 3-7050 € 


* Philadelphia, Hilltop 6-6472 * Dallas, Logan 1970 °* Los Angeles, 
| Richmond 7-5384 * St. Lovis, Delmar 9577 * Toronto, Riverdale 3511 
EXPORT OFFICE: 89 Broad Street, New York City, Bowling Green 9-7751. 


FOR OVER 36 YEARS PLANNERS AND MOULDERS IN PLASTICS 
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HERE BEGINS 
“IMPROVED” 
COMPOSITE STOCK 


IMPROVED’S specially con- 
structed electrically con- 
trolled, high temperature sol- 
dering furnace is ready to 
bond together, under constant 
hydraulic pressure, copper 
and steel to the custom-made 
specifications of one of our 
customers. In this case, the 
stock, when finally rolled to the exact, called-for width and thickness 
will be used as electrical bar contact material. 

Of course, there are innumerable applications for “IMPROVED” 
sheet, wire and tubing with any combination of precious and non- 
precious, ferrous or non-ferrous metals bonded 
together. Your inquiries are invited. 











































The Home of IMPROVED Service 


~ Rhode Island’s largest manufacturer 
jaa se of Laminated Metals. 


~The IMPROVED SEAMLESS WIRE COMPANY 


INCORPORATED 1898 


775 Eddy Street, Providence 5, Rhode Island 





PURCHASING AGENT! 
PRODUCTION MAN! 
SALES MANAGER! 
ENGINEER! 


Agree that NEPCO Commutators are better. 


Better because NEPCO is constantly alert to find new ways to make 
NEPCO COMMUTATORS easier for you to use. 


To give you greater service we now draw copper . . . finish mica 
for segments . . . make special dies, tools and special machinery 
in our own plant. Incidentally much of this machinery eliminates 
die costs on many commutators from 2” to 3” diameter. 


These services get you into production faster and give you 
greater flexibility of design. 


From Packaging to Performance NEPCO is the outstanding 
commutator 


Send us your specifications today! 


dete eSH eb 
a ore ee eT BLT ELM LOD LLP A ee STAT 
ESP eT ee) 





of a strain relief and insulating grom.- 
met. Installation is accomplished by 
slipping the bushing over the wire and 
snapping it into the chassis hole. 
Standard SR-10 bushings are available 
in special refrigerator white, or, on 


| special application, in other colors. 


Heyman Mfg. Co., 100 Michigan Ave. 
Kenilworth, N. J. 
‘ircle No. 30, Re 


TEST CLIP 
Insulated alligator-type test clips, 


| known as Series No. 16, can be used 


side by side without danger of short- 
ing out. Clip features silver contacts 
for low-contact resistance, brass cur- 
rent-carrving members silver-soldered 





4a 


for easy soldering of the lead, and 
positive spring action for good con- 
tact. The finger grips are of general- 
purpose thermosetting phenolic. Grips 
are available in both red (Catalog No. 
16-1) and black (Catalog No. 16-2). 
Grayhill, 4524 W. Madison St., Chi- 
cago 24. 
rcle No. 31, Re 


VARNISH REMOVER 


Non-inflammable impregnating var- 
nish remover is designed for stripping. 
at room temperature, all types of var- 
nishes used to impregnate armatures. 
field coils, and other electrical com- 
ponents. The only equipment neces- 
sary is a covered tank large enough 
to accommodate the pieces to be 
stripped. Parts are normally stripped 
clean in 4% to 4 hr. Overnight immer 
sion will remove heavy coats as much 
as 3 in. thick. Parts are rinsed clean 
by hosing down with water. Accum 
lations of stripped varnish do not af- 
fect the efficiency of the stripper 
any way. London impregnating val 
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... look for the Fairbanks-Morse Seal. On slow- 
speed applications, for example, you'll find the unique 
F-M Motorgear that combines reduction gears with 
the 40°%-Shorter Axial Air Gap Motor to make a 
complete slow-speed unit—more compact than the 
average motor alone! 

Whatever the drive problem on your equipment, 
the Fairbanks-Morse Seal is your assurance of top 


RRR SS -» - 


...when you need 


a Compact Drive 


performance, minimized servicing... symmetrical 
design that improves appearance of the driven unit. 

When you look for motors—one or a thousand... 
for standard or unusual applications— always look 
for the Fairbanks-Morse Seal. For over 120 years 
that seal has stood for the finest in manufacturing 
integrity to all industry. Fairbanks, Morse & Co., 
Chicago §, Il. 


ee (Ai FAIRBANKS-MORSE 


a name worth remembering when you want the best 


ELECTRIC MOTORS AND GENERATORS @ DIESEL LOCOMOTIVES AND ENGINES @ PUMPS 
SCALES @ HOME WATER SERVICE EQUIPMENT @ RAIL CARS @ FARM MACHINERY @ MAGNETOS 
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nish remover is said to work equally 
well with air-dried varnishes or yay. 
nishes baked at temperatures from 195 
to 640 F or above. Other features in- 
clude low evaporation and_ toxicity. 
London Chemical Co., 325 W. 32nd 
St., Chicago, 16. 
No. 32, 





FLEXIBLE COIL FORMS 


New coil forms with special flexible 
flanges eliminate taping operations oy 
motor field coils. Known as Flexiform 
bobbins, coil forms can be supplied jn 


WHITTLING DOWN 
THE “IMPOSSIBLE” 


~eeinm modern automatic control ' 





Fit the component to the application— a broad, versatile line of basic specified shapes and sizes. Flanges are 

not the application to inflexible, component designs has played a big of flexible rope paper and are fastened 

standardized components! part in advancing the automatic con- to the core by a process which elimi- 

This Transicoil policy of matching trol art. Control engineering horizons nates swaging. Dielectric kraft paper 

electrical and mechanical have been broadened. The difficult is used for the core. Precision Paper 

cael specifications exactly by has beenaccomplished rapidly, and the Tube Co., 2035 W. Charleston St. 
skilled adaptation from “impossible” steadily whittled down. Chicago. 


| 
| 


geansieull rcle No. 33, Rs 
a \ Vhtsa Sooklel . . . « complete guide to Transicoil 


enecisioc E c 
° components and services—is yours on letterhead request. 


| 
} 
| 
\ 
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SUBMINIATURE POTENTIOMETERS 


Precision potentiometers, designed 





a for telemetering and other electronic 
— li applications, are available in two 
Control types. Rotary Type RC can be fur € 


Motors nished with values up to 320,000 










Motor and Gear 
Train Assemblies 


; 





ier Be eee reese 
inCH 








‘ ¢ 
Motor-Generator : ‘ 
and Gear Train j 
Combinations 
‘ 
Special : 
Servo Transicoil Control i 
Amplifiers Assembly t ° , 
ohms with a resolution of 0.1 per cent. 
‘ Case diameter is 4 in. Type LE, a 4 
rectilinear potentiometer, can be fur 
nished with values up to 1,000,000 
; ' ohms with a resolution of 0.05. per 
cent. This type is 1% in. long. Special a 
ne order units are also available. East- 
man Pacific Co., 2320 E. 8th St., Los ROM. 
Angeles 21. Pleas 
rcle No. 34, Reader |r ry ilit ye 217 
PRECISION COMPONENTS Name 
TRANSICOIL CORPORATION, 107 Grand St., New York 13, N. Y. Comp 
ETHYL CELLULOSE CABLE CLIPS Addr 
ENGINEERING-SALES REPRESENTATIVES IN: lice | ; | l ; | 
Boston, Mass.; Buffalo, N.Y.; Chicago, Ill.; Cleveland, Ohio; Kansas City, Mo.; Los Angeles, Calif.; Minneapolis, Minn; = * ew oop cable support, the City . 
Netcong, N.J.; Philadelphia, Pa.; Phoenix, Ariz.; San Francisco, Calif., Seattle, Wash.; Syracuse, N.Y., and Washington, D.C. EthoLoc, may be used in many ap- 
DECI 
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Why one of the world’s great 























electrical manufacturers specifies 


ome Synthinol 901 


ae WIRE Sian Shahid i 
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( One of the world’s foremost manufacturers of electrical control 
equipment adopted Rome Synthinol 901 Control Wire because... 


) 
1. It gives extra service life. Its exceptional resist- 5. It's faster to assemble. You can strip it and 

ance to high operating temperatures and oil dete- make hook-up terminals easier. 
rioration qualifies it for use as control wire inside 


It speeds up the wiring job. Its clear, perma- 
as well as outside transformer tanks. 


* nent color coding simplifies circuit following. 
2, It reduces inventories. The ready acceptance by 

this manufacturer’s customers of control equip- 

ment wired with Rome Synthinol 901 elminates 

the necessity of multiple stocks of wire types. 


; : . : Rome Synthinol 901 is Underwriters ap- 
3. It saves material. It offers high dielectric strength proved for 600 volts at 105° C. when used 


in a smaller diameter wire. Smaller conduits can as an appliance lead wire. It is available 
t. be used for a given number of wires. solid or stranded in a wide range of sizes. 


. 4, It pulls easier. Its smooth surface reduces friction. 


el It Costs Less to Buy the Best 


08 ROME CABLE CORPORATION, Dept. EM-12, Rome, N. Y. @ )  @ | 

Please send me your Rome Synthinol Bulletin. a M s oy 8 ‘. a Ss Chg 

ae oe ll Crprratian Tare 
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City . TORRANCE + CALIFORNIA 
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LINEAR 
MOTION 
POTENTIOMETERS 












BOURNS precision wire- 
wound potentiometers 
accurately translate 
mechanical position into 
an electrical signal. 
Resolution of .001 inch 
attainable in all standard 
ranges from | to 6 inches. 
Technical publication 
describing standard 
models and special 
applications available 
upon request. 


BOURNS designs and 
manufactures other 
potentiometer instru- 
ments which measure 
such physical variables 
as gage pressure, 
differential pressure, 


} OURNS 
LABORATORIES 


6135 MAGNOLIA AVENUE 
RIVERSIDE, CALIFORNIA 
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altitude and acceleration. 





plications in temperatures up to 150 
F. Requiring only one fastener, cable 
clips are made in a complete range 
of sizes from ‘%-in. diam to 1%-in. 
diam. A light-weight type can also be 
obtained in several sizes up to %-in. 
diam. Weckesser Co., 5261 N. Avon- 
dale Ave., Chicago 30. 

e No. 35, Reade iry cility, page 21 


THIN STAINLESS STEEL STRIPS 
Stainless steels are now available in 
strips up to 8 in. wide, as thin as 
0.0005 in., and with tolerances as 
close as +0.0001 in. Applications of 
the strips include use in non-magnetic 
components, instrument paneling, and 
corrosion - resistant parts, such as 
springs, stampings, and ball bearings. 
American Silver Co., Inc., 36-07 Prince 
St., Flushing 54, N. Y. 
e No. 36, Reader |r y 


POWERED PUNCH PRESSES 


Recent additions to the Di-Acro 
line are two new power-operated 
punch presses, each with a rated ca- 
pacity of five tons. Both presses will 
punch a 4-in.-diam hole in 16 gage 
(0.062 in.) sheet steel, or a %s-in. hole 
in *4¢6-in. steel plate. Feature of these 
machines is their deep throat, which 
enables them to perform many opera- 
tions that cannot be done on shallow, 
bench-type presses. Similar in con- 
struction characteristics to manually 
operated Di-Acro punch presses, the 
two new models are capable of 180 
strokes per min. Operation is by foot 
control. All moving parts are housed 
in a welded steel cabinet and a com- 
plete line of punches and dies are 
available. Each machine occupies a 


floor space of 17 x 28 in. Neither 
model need be bolted down. Net 


weight of No. 1 model is 540 Ib; No. 


2, 715 lb. Flywheel of press is driven 
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SPECIFY Guardian 


FOR BEST PERFORMANCE 
OF YOUR EQUIPMENT... 


* Exclusive Guardian Dyna-Line con 
struction produces a superior one-piece 
flexible power connector by joining the 
three components into one unit whi 
they are spinning and held in dynamic 
alignment. 


In these couplings, the length of Flex 
Element specified enters the function of 
needed adjustment to misalignment, of 
of added torsional damping. Exceptional 
lateral flexibility with minimum stresses 
imposed and torsional stability retained 
are controlled design features. 


Exclusive manufacturers of the Guardian 
Splined Sleeve Coupling (now with Silent 
Tension), for years the standard coupling 
for the Oil Burner Industry. 


Write for 
C-102 Catalog 
Page, also Drive 
Data Form #53 for 
coupling recom- 
mendations. 





PRODUCTS CORP. 


COUPLING DIVISION 


Dept. IC-E, 1215 E. Second Street 
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*Reg. U. S. Pat. Off. 
& 


UeCLEVELAND CONTAINERG!: 


6201 BARBERTON AVE. CLEVELAND 2, OHIO 


PLANTS AND SALES OFFICES ot Plymouth, Wisc., Chicago, Detroit, Ogdensburg, N.Y., Jamesburg, N. J. 
ABRASIVE DIVISION at Cleveland, Ohio 
CANADIAN PLANT: The Cleveland Container, Canada, Ltd., Prescott, Ontario 


REPRESENTATIVES 
NEW YORK AREA R.T. MURRAY, 604 CENTRAL AVE., EAST ORANGE, N. J. 
NEW ENGLAND |. S. PETTIGREW & CO., 62 LA SALLE RD., WEST HARTFORD, CONN. : 
CHICAGO AREA PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE., CHICAGO L: 











» RAPID cycling 
e REMOTE control 
» SELECTIVE operation 


CHOOSE 
MAGNETIC CLUTCHES 


You get all three of these features and more when 
you use STEARNS Magnetic Power Transmission 
Equipment. STEARNS Magnetic Clutches provide fast 
and smooth acceleration and disengagement. They 
have low inertia, are available for split-shaft or 
through-shaft application, and may be had in 

a number of styles and sizes ranging in torque 

from .4 Ib. ft. to 30,000 Ib. ft. 


STEARNS Magnetic Clutch-Brakes, a combination 
of a magnetic clutch and a magnetic brake, 
provide positive engagement, fast stopping, safe 
holding. The brake, magnetically released and 
spring set, provides a true safety brake in the 
event power failure should occur. 


Special magnetic devices, custom-designed, are 
available in single units or in quantity for special 
conditions and specific requirements. STEARNS 
Magnetic Brakes are made in sizes ranging in torque 
from 1.5 Ib. ft. to 7500 Ib. ft. They are available 
for intermittent or continuous duty, for A.C. or D.C. 
operation, floor or motor mounting, horizontal 

or vertical application. Enclosures range from 
standard to explosion proof (Class 1, Group D). 
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642 S. 28TH STREET, MILWAUKEE 46, WISCONSIN 
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by a !2-hp electric motor. Either g 
single-phase 110-220 volt, or a three- 
phase 220-440 volt a-c motor can be 
supplied. O’Neil-Irwin Mfg. Co., 309 
Kighth Ave., Lake City, Minn. 

No. 37, | 


PERMANENT-MAGNET KITS 


Two kits make available a variety 
of permanent magnets for experi- 
mental and other purposes. Kit No. | 
contains 45 permanent magnets in 





eight styles. These magnets have up 
to 2 Ib of pull for each unit. Kit No. 2 
contains 18 larger magnets in four dif- 
ferent stvles. These have a pull of 
from 3 to 12 Ib. Carboloy Dept., Gen- 
eral Electric Co., 11109 East 8 Mile 
Ave., Detroit 32, Mich. 
No. 38, Reads r 


UNIVERSAL GEAR TRAIN KIT 

Gear train kit features standard 
ratios from 20:1 to 1250:1, with spe- 
cial ratios up to 15,000:1 available 
where required. All ratios are ob 
tained in the same basic gear housing 
by changing gear clusters according 
to instructions provided. Unit is de- 
signed for servo breadboards and get- 
eral laboratory use. Features include 
exact parallelism of input and output 
shafts, uniform height above bread: 
board, minimum backlash, maximum 
efficiency and uniformity of torque 
transmission. Included in the package 
are 20 gear clusters which provide the 
19 ratios most commonly used in the 
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This water impeller for American 
Kitchens’ new automatic dish- 
washer must withstand operating 
temperatures up to 200 deg. F., 
mild alkali and acid solutions. It’s 
molded of BAKELITE Water-Resist- 
ant Phenolic BM-7156, Molded by 
Plastics Molding Corp., Cincinnati, 
Ohio, for American Kitchens, Division 
of AVCO Mfg. Corp., Connersville, Ind. 





The housing of this electronic in- 
strument is molded of BAKELITE 
General Purpose Phenolic BM- 
2498. It has an excellent finish, is 
low in cost, easy to produce. 
Molded by Brill Monfort Co., Brook- 
lyn, N. Y., for Mil Instrument Corp., 
Jamaica, N. Y. 





Spool assemblies for special tele- 
phone apparatus wound coils have 
metal inserts molded into BAKE- 
LITE General-Purpose Phenolic 
BM-120, affording simplified pro- 
duction, resistance to wear. Molded 
by Kurz-Kasch, Dayton, Ohio, for Fed- 
eral Telephone cand Radio Corp., Clif- 
ton, N. J. 





These shiny black bottle caps are 
made of BAKELITE General-Pur- 
pose Phenolic BM-13798. They’re 
easily molded to good finish and 
clean detail, are strong, bleed re- 
sistant, unaffected by contents. 
Molded by The Conart Company, inc., 
Long Island City, N. Y., for Carbide 
and Carbon Chemicals Co., New 
York, New York. 





The base of the “Spico” 
television antenna is molded of 
BAKELITE General Purpose Phe- 
nolic BM-14660. It has fine walnut 
mottle color, good finish, and clean 
appearance. Molded for Spirling 
Products Co., Inc., New York, N. Y. 


indoor 


to fit a wide range of jobs- 
a wide range of 


The wide variety of BAKELITE Phe- 
nolic Plastics means that you can 
select the one that precisely fits your 
requirements. 

Good finish, moldability, dielec- 
tric strength, resistance to impact, 
chemicals, heat and moisture— 
they’re all properties of BAKELITE 
Phenolic Plastics. And with BAKE- 
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LITE Phenolic Plastics, you can get 
these features in the exact degree 
and combination you need. 

The examples above show how 
your product, too, could be right for 
the job if produced from BAKELITE 
Phenolic Plastics. Learn more about 
these “work-horse” plastics. Write 
Dept. OP-20. 


The ‘“Wonderbar,” new portable 
electric refrigerator by Servel, has 
one-piece cabinet and door molded 
of BAKELITE General-Purpose 
Phenolic BM-780 (mahogany mot- 
tle) for rich color, durable finish, 
light weight, and low cost. Molded 
by General American Transportation 
Corp., Chicago, Ill., for Servel, Inc., 
Evansville, Ind. 


PHENOLIC PLASTICS 


TRACE co mann 


A Division of 
Union Carbide and Carbon Corporation 
30 East 42nd Street, New York 17, N. Y. 


In Canada: 
Bakelite Company (Canada) Ltd., Belleville, Ont. 
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wi Simplifies Your 
Instrumentation 
with this 
Expandable 
Consolette 
Recorder 


Add units, as you need them, to make a 4, 6 or 8 Channel System. 


The Consolette gives you rack mounted dimensions with 
option of Direct Coupled, Condenser Coupled or Carrier Ampli- 
fiers; a wide variety of chart speeds and galvanometer types; 
full writing desk for review of intelligence; and an efficient, 
modern and beautifully designed instrument 


THE EDIN COMPANY 
207 Main St., Worcester 8, Mass., Dept. A 
Gentlemen: 


Send complete information on [] the 
new Edin Consolette [] Recording Instru- 
ments [] Companion Amplifiers. 


laboratory. Combination data 
printed on the inside of the cover q 
the box containing the gear cluste 
Special custom features and ratios ma 
be incorporated upon request. Bow. 
mar Instrument Corp., Smith Munic- 
pal Airport, Fort Wayne, Ind. 


rcle No. 39, Reader Inquiry Facility, page 217. 


SOLDERING IRON 


Designed for light-duty soldering, 
new iron’s angle shape permits use on 
equipment difficult to reach with 
straight irons. Iron has a %4-in. plug. 


type tip and requires an input of 60 
watts. It is available in standard volt 
ages and for 32 volts. Weight is 10 oz. 
A heat-insulating stand is supplied 
with each iron. American Electrical 
Heater Co., 6110 Cass Ave., Detroit 
2, Mich. 

Circle No. 40, Reader Inquiry Facility, page 217 


Reprints in This Issue 
(See page 212) 


For numbered reprints 
Single copies supplied without 
charge through return card in 
Reader Inquiry Facility. 


For reprints previously listed 
Write on company letterhead 
for single copies obtainable with- 
out charge while the supply 
lasts. 

For combined reprints 
Send remittance with order to 
Reader Service Dept., see page 
222 for prices on the six “re- 
print packages” now available. 
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for the largest selection of 
Ua 


The same engineering know-how and precision 
manufacturing facilities that have made HE.iPoT the world’s 
largest manufacturer of multi-turn potentiometers, have also 
established its leadership in the design and production of 
high precision single-turn potentiometers. These single-turn 
units are built with the same infinite care ...on the same 
types of specially-designed equipment . . . by the same highly 
multi-turn poten- 
tiometers the world’s standard. Resulit—a wide selection of 
single-turn potentiometers, available in volume, built to the 









mote positioning and indi 
sircroft Shard also used 
for general instrumentotion and 


+highest-possible standards—at mass-production economies! 


Most of the units shown at right are readily adapt- 
ee er eek ak oe 
ce or double shaft exten- 
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Duodials 
for 


every 


application 


Duodial turn-indicating knob-dials are ideal 
for Helipots and other multi-turn applica- 
tions. Available in a wide range of sizes and 


turns ratios... 


MODEL RA: 

The beautiful new 10 turn Preci- 
sion Duodial with a ‘feel’ and 
appearance that add distinction 
to the finest instrument panels. 
Features excellent readability, 
positive locking lever, easy as- 
sembly. Available in 10:1 ratio 
only. 


MODEL R: 

Standard 2” Duodial in 10:1, 
15:1, 25:1, 40:1 turns ratios for 
various Helipot ranges. Locking 
device, if desired. 


MODEL W: 

Large 434” Duodial for primary 
control applications. Easy to ad- 
just and read. Finger hole for 
rapid rotation. Available in turns 
ratios of 10:1, 15:1, 25:1, 40:1. 





(MODEL T-10): 


A 10 turn Helipot, 

“R” Duodial and 3- 

way binding posts 

combined in a hand- 

some walnut-cased 

unit ideal for labo- 

ratory and instruc- 

tion purposes. Simplifies making and changing 
experimental circuits. More compact and 5 times 
faster to set than decade boxes. Linearity 0.1%, 
Power Rating 5 watts, Standard Resistance Ranges 
100 to 100,000 ohms—others on order. 





you'll be better off 
FROM START 


TO STOP 
BROWN BOVERI 3 











Electric trolley hoist 
driven by three Quick- 
STOP Motors 





es a @ 


H...; the combination BRAKE & 
DRIVE, all-in-one motor that’s designed 
o “take it” in tough industrial service. 


QuickSTOP Motors require no out- 
side power source or special controls 
for applying or releasing their brakes. 
They release their brakes and start 
instantly when power is applied. When 
power is cut, they stop and brake with 
150% of normal torque. Absolutely no 
creep or backlash. Like any standard 
3-phase motor, they can be reversed. 





Suitable for reversing operations. 
Vertical or horizontal mounting. Quick- 
STOP Motors are available as drip- 
proof motors from .3 to 8 HP or as 
totally enclosed motors from .2 to 4 HP. 


Where fast stops and starts are a 
problem—on original equipment or for 
replacements—it pays to install Brown 
Boveri QuickSTOP MOTORS. Get the 
facts about these world-famous, de- 
pendable, trouble-free motors. 


QuickSTOP Motors 
are now used in 
Machine Tools 

Planing 

Automatic 4-spindle 

Drilling & Tapping 
Graphic Arts Machinery 
Textile Machinery 
Pulley Block and 

Trolley Hoists 
Watchmaking Equipment 
Sugar Processing Units 





MAIL COUPON 
TODAY 









Please send me data and prices on § 
~ QuickSTOP Motors i 
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ie Name : — 





* Company- 


E28 Address__ 


ROWN BOVERI 
CORPORATION 


19 Rector St. 
New York 6, N. Y. 















Laboratory and 
Engineering 
Equipment 





To obtain additional information on items 
reviewed below, the Reader Inquiry Fa- 
cility with postpaid return cards is pro- 
vided on page 217 where titles and key 
numbers are repeated for convenience. 
Fill out card, circle numbers desired 
and mail. 


REGULATED POWER SUPPLY 


Model M-900 supplies a d-c output 
of 300 volts, electronically regulated 
to within 0.15 per cent at any current 
load from 0 to 500 milliamp. Inherent 
ripple is below 0.004 volts rms. The 
unit is also equipped with a time-delay 
relay to withhold the d-c output for 


a period of 40 sec after initial ener- 


gization to provide for thermal stabili- 
and for the 


zation protection of cir- 





cuits powered by the supply during 
their warm-up period. A d-c bias out- 
put of —105 volts is also provided, 
which is regulated to within 1 per 
cent at any load from 0 to 5. Unit is 
treated for resistance 
humidity and its pre-set voltage cali- 
bration eliminates need for making 
adjustments. The power supply is also 
available in a special series to pro- 
vide for other voltage or current re- 
quirements, Perkin Engineering Corp., 
345 Kansas St., El Segundo, Calif. 

e No. 41, Re nquiry Facility, pag 
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ULTRA-LOW FREQUENCY OSCILLATOR 

Useful in testing servomechanisms 
and other components, Model 400-C 
oscillator simultaneously provides both 
sine- and square-wave voltages at any 





CHECK YOUR 





RELAYS... WORDS. <4 
LARGEST STOCK! — 


Your requirements of 
large or small quanti- 
ties of relays can be 
quickly supplied from our huge stock, 

Wide variety of types, all made by 
leading manufacturers. Each relay is 
brand new, inspected and fully guar- 
anteed by Relay Sales, 





Y STANDARD TELEPHONE RELAYS 
Y~SHORT TELEPHONE RELAYS 
Y DUAL TELEPHONE RELAYS SLOW 
ACTING RELAYS / SEALED RELAYS 
VY ROTARY RELAYS ) MIDGET RELAYS 
YW KEYING RELAYS ) DIFFERENTIAL 
RELAYS Y PLATE CURRENT RELAYS 
Y ANTENNA SWITCHING RELAYS 
Y"BK” SERIES )STEPPERS & RATCHET 
RELAYS )LATCHING & INTERLOCKING 
RELAYS MECHANICAL ACTION RELAYS 
VY VOLTAGE REGULATORS / OVERLOAD 
& CIRCUIT BREAKERS REVERSE 
CURRENT RELAYS AIRCRAFT 
CONTACTORS MOTOR & CONTROL 
DEVICES TIMERS SOLENOIDS 


VY RELAY ASSEMBLIES 


RELAY SALES 
CATALOG 
NOW READY 





WRITE FOR YOUR 
COPY TODAY 


alt 833 W. CHICAGO AVE. 
DEPT. 2, CHICAGO 22, ILL 
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DECEME 


The new Raybestos-Manhattan 4 page 
technical bulletin showing samples 
of R/M Teflon Tape in colors is 
now available for engineers and ex- 
ecutives of companies using electrical 
insulation. A free copy will be sent 
you, if requested on your company 
letterhead. 


Samples of R/M Teflon Tape in 
various colors are attached to each 
folder. R/M Teflon Tape is now 
furnished in a range of colors as 
established by NEMA for polarity 
identification. 


The new bulletin describes the great 
variety of uses for these tapes in 
motors, generators, transformers, co- 
axial cables and other conductors. 
It also includes complete data on 
electrical and physical characteristics 
of Teflon and dimensions of all R/M 
Teflon Tapes. 


R/M Teflon Tape is made in widths 
from 14” to 12” and in gauges .0025” 
and heavier. It is strong and smooth, 
“snugs down” easily, has no saw- 
toothed edges. 


Don’t forget! Write for your copy of the 
new R/M Teflon bulletin today! 


R/M also manufactures Teflon tubing, rods and sheets. 


RAYBESTOS-MANHATTAN, INC. 
ASBESTOS TEXTILE DIVISION > MANHEIM, PA. 


FACTORIES: Manheim, Pa. « No. Charleston, S.C. © Bridgeport, Conn. © Passaic, N. J. © Crawfordsville, Ind. 

RAYBESTOS-MANHATTAN, INC., Manufacturers of Asbestos Textiles Mechanical Packings « Industrial Rubber Products 

Abrasive and Diamond Wheels ¢ Brake Linings « Brake Blocks e Clutch Facings e Fan Belts * Radiator Hose e Rubber Covered 
Equipment « Sintered Metal Products « Bowling Balls 


*Du Pont trade-mark for its tetrafluoroethylene resin. 
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—BUT 
HOW THEY OPERATE 
IS A DIFFERENT STORY 


RAWSON CENTRIFUGAL 
CLUTCH-COUPLINGS 


—have definite internal, 
exclusive advantages for 


SMOOTH CUSHION STARTS 
ACCELERATED RUNNING 
PROTECTION AGAINST OVERLOADS 


Rawsons are the only Clutch Couplings 
with shoe arrangements for controlled ac- 
celeration. 

Motor Type Rawsons, available from frac- 
tional to 2500 H. P. have two sets of shoes 
(outer and inner) for perfect drive control. 


Dual Drive Type Rawsons, with predetermined 
engagement permit independent operation 
of either side of a dual drive arrangement 
... working on a spring controlled shoe prin- 
ciple. Available in a full range of capacities 
—fractional to 2500 H. P. inclusive. 


Get the complete story about Rawsons. 


We invite your inquiry. 


CENTRIC CLUTCH 


COMPANY 


P.O. BOX 175 
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1100 
may be 


frequency between 0.009 and 
The output 
used either balanced or single-ended. 


Maximum output is 30 volts peak-to- 


cps. sinewave 


peak across a L000-ohm load. Special 
circuitry to eliminate tuning and band 


switching transients have been incor- 
porated in this R-C bridge sinewave 
oscillator. Other features are low hum 
excellent 


and distortion, amplitude 





constancy over the entire frequency 
range, a single scale logarithmic dial 
with a vernier tuning control, and 
low input-power requirement. Addi- 
tional applications of the Model 400-C 
are its use in testing feedback ampli- 
fiers, for making vibration checks and 
ior use in conjunction with timing 
controls. The square wave output is 
also useful for low frequency switch- 
ing and triggering operations, and for 
frequency or transient response meas- 
urements. Dimensions of the unit are 
19 x 134 x 7% in. Krohn-Hite Instru- 


ment Co., 580 Massachusetts Ave., 
Cambridge 39, Mass. 
No. 42, §& 


DYNAMIC BALANCING INSTRUMENT 


Designed for the analysis, evalua 
tion, and correction of vibration, the 
Vibratron Model 652 measures with- 
out computation the amplitude and 
frequency of the vibration and, by 
a stroboscopic light, dis- 
covers the source. It 


means of 
consists essen- 
tially of a vibration pickup, a multi 
channel electronic circuit, and a 
stroboscopic lamp. Operating on 110 
volts, 60 cycles, the Vibratron can be 
integrated with a test stand for dy- 
namic balancing of rotating parts in 
the range from 600 to 40,000 rpm, as 
well as for 


other applications. By 


means of a four-step switch in the 





(Advertisement) 


PANELS, LIDS, DOORS 
MADE RF-TIGHT 
BY LOW COST METHOD 


Electronic Weatherstripping, made of 
knitted wire mesh compressed to required 
sizes and effectively “shields” 
these openings against RF leakage just 
as weatherstrips seal doors and windows 


shapes, 


Openings such as these are necessary 
for operating and servicing the electronic 
equipment housed in the metal cabinet 
Yet these same openings destroy the ful] 
shielding efficiency which an “unbroken” 
metal container would otherwise provide. 
Careful machining of mating surfaces at 


‘*Thermatron built by Radio Receptor Co., Inc.” 


these openings is an obvious answer. But 
such work is expensive, and the initial 
close fit is often destroyed by repeated 
openings and closings, by warping of the 
lid or door and by corrosion of the mating 
surfaces. Numerous latches, screws, bolts 
and other fasteners, closely spaced, will 
help keep these joints RF tight, but they 
are a time consuming nuisance whenever 
the cabinet must be opened and closed, 
and they are expensive to purchase and 
install. 


Metex Electronic strips and _ gaskets 
eliminate these objections. Being made of 
metal, they are conductive; and _ being 
knitted they are resilient and conform to 
normal surface irregularities. They actu: 
ally “block” the otherwise leaky openings 
with a gasket of flexible metal, and make 
the cabinet as 
shield as if the 


been made. 


conductive 
had never 


effective a 
openings 


Metex electronic strips and gaskets are 
easy to install. Not only are they inex 
pensive, but their use may well save more 
than their cost by eliminating many opera 
tions that would otherwise be necessaty. 
They are available in different shapes, 
dimensions and resiliencies to meet the 
varied requirements of specific electroni¢ 
applications and can be made of metals 
or alloys selected to meet actual or antic 
pated corrosive conditions. 


A bulletin giving detailed information 
is available on request from the manufac 
turer, Metal Textile Corporation. 649 
East First Avenue, Roselle, N. J. 
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UNIT 
BEARING 
MOTOR 


With this G-E Motor, Fans Can Operate 
in any Position—Oil Stays Sealed in! 


Whatever your fan mounting posi- 
tion—up, down or at an angle—you 
can count on dependable operation 
from this motor. And no oil need ever 
be added! Because the oil is sealed 
in. The unit-bearing, force-fed lubri- 
cation system continuously circulates 
the oil between shaft and bearing... 
regardless of motor position. 

Where noise level must be low, 
tesilient mounting is available for 


quiet operation. With suitable con- 
trol, motor can be operated at two 
or three speeds. 

A wide choice of ratings is avail- 
able for many fan sizes. Call your 
nearest G-E Apparatus Sales Office 
soon. For further information, write 
for bulletin GEA-53 38. Sect. 700-117 
General 
Schenectady 5, N. Y. 


Electric Company, 


& 


| Bi. er —— ~~ 4 


e ee ee) 
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No maintenance needed; oil is sealed in. 


GENERAL @@ ELECTRIC 
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MIGHTY MITE ADDS SAFETY 
TO ELECTRICAL PRODUCTS 
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Mighty Mite Thermal Controls prevent these 
plastic sealers from becoming foo hot. 


Mighty Mite Thermal Controls are pre-set 
and accurately calibrated at the factory 
for uniform, dependable operation. No 
adjusting or re-setting necessary. Simple 
to install, without modifying product de- 
sign. Available in a variety of terminal 
connections. Write for catalog. 


This vaporizer cannot burn itself out. A Mighty Mite 
automatically disconnects the circuit when tempera- 
ture reaches danger point. 


MECHANICAL INDUSTRIES 
PRODUCTION COMPANY 
217 ASH STREET * AKRON 2, OHIO 


— 


a 


ei ed eel 


la Lae 
i % 





| amplitude 








circuit meter, full-scale 
readings can be obtained from 0.0001 
to 0.1 in. peak-to-peak. Pickup output 
is 82 mv at 0.001 in. deflection at 69 
cps. Range of applications include the 
balancing of 1-oz armatures and 
200-hp generators. International Re. 
search and Development Corp., 1097 
W. Fifth Ave., Columbus 12, Ohio. 
No. 43, Reader Inquiry Facility, page 217 


page 2] 


REGULATED POWER SUPPLY 

Regulated power supply, Model 
300A, furnishes continuously variable 
voltage from 0 to 500 volts d-c at 0 
to 300 ma. Bias voltage supplied can 
be varied from 0 to —150 volts at 
2 ma max. Also furnished from the 
unit are two independent low a-c 
voltage outputs that may be used 
separately or combined to give either 
6.3 volts at 6 amp, or 12.6 volts at 





3 amps. Regulation varies less than 
0.2 volt from no load to full load (0 
to 500 volts) or for line fluctuations 
from 105 to 125 volts. Hum voltage 
is said to be unusually low at 2 mv 
rms for any voltage or load within 
ratings. Internal impedance is less 
than 1 ohm for d-c and less than 0.25 
ohm from 20 evcles to 50 ke. Dimen- 
sions: 21 in. x 1012 in. x 15 in. Weight 
is 60 Ib. Universal Electronics Co., 
2012 S. Sepulveda Blvd., Los Angeles 
25, Calif. 

No. 44, Ri Facility, page 217 


NOISE ANALYZER 


Type 420-A sound analyzer sepa- 
rates noise, sound and vibration sig- 
nals into their component frequency 
bands. Applications include frequency 
analysis of machinery, fan and blower 
noise. Design features include high- 
and low-pass filters that can be in- 
dependently adjusted in steps of % 
octave. An interlock permits the pass- 
band width to be fixed in any mul- 
tiple of 42 octave. The position of 
this pass-band can then be adjusted 
throughout the audible range by a 
single control. Analyzer is said to 
exceed all proposed specifications of 
the American Standards Association 
for filter-type sound analyzers. It in- 
cludes a calibrated attenuator, an it- 
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Fiber-Glass bonded strand is made of continuous-fiber 
textile yarn—150-series. The greater moisture resistance 
and enormous tensile strength of Fiber-Glass yarn used 
as outside woven sheathing and Fiber:Glass bonded 
strand used as a filler greatly improve building cable. 


lts surprising what two little 
strands can doin a cable 


Libbey-Owens:Ford’s 50 years’ experience 
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in glass making helps make better 


electrical material 


ID YOU ever notice how a cable suspension 

bridge is built? Huge anchored cables 
stretching over high towers carry the load be- 
cause of the enormous tensile strength of the 
cables. 

The electrical industry today has non- 
metallic, sheathed cable that is lighter and 
stronger because of two little strands of fiber 
glass which act as filler strips. Bonded strands, 
made of L-O-F Fiber-Glass, make it possible 
for cables to better support their own weight. 
L-O-F Fiber-Glass has gained wide accept- 
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ance as superior electrical insulation on motors 
and generators where space and overloads are 
factors. Fiber-Glass resists temperatures up to 
800 degrees F. It has low moisture pickup, is 
rotproof and resists the effects of corrosive 
liquids and gases. 


Investigate the ways you can use L-O-F 
Fiber-Glass as insulation for your electrical 
products. Contact the nearest L-O-F office 
district offices in 26 major cities). Or write, 
wire or phone Libbey-Owens:Ford, Dept. F-G 
12122, Nicholas Building, Toledo 3, Ohio. 


LIBBEY-OWENS-FORD GLASS COMPANY 
FIBER*GLASS DIVISION 


FIBER-GLA 


































VERY ONE of these electrical 
appliances incorporates 
Lord Mountings to isolate and 
control vibration and shock... 
thus to improve the operation of 
the appliance . . . In addition to 
regular bonded-rubber mount- 
ings, Lord Manufacturing Com- 
pany designs and makes pre- 
cision bonded-silicone mountings 
to maintain normal performance 
where extremes of temperature 
are encountered. 


Teke advantage of Lord 
experience... 
in vibration control for more 


specialists 


than a quarter century. 
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BURBANK, CALIFORNIA 
233 South Third Street 


DALLAS, TEXAS 
413 Fidelity Union 
Life Building 


DETROIT 2, MICHIGAN NEW YORK 16, NEW YORK CHICAGO 11, ILLINOIS ERIE, PENNSYLVANIA 
7310 Woodward Ave. 280 Madison Avenue 520 N. Michigan Ave. 1635 West 12th Street 


LORD MANUFACTURING COMPANY »* ERIE, PA. 


LORD 


PHILADELPHIA 7, PENNSYLVANIA DAYTON 2, OHIO 
72S Widener Building 410 West First Street 


headquarters Yor 
VIBRATION CONTROL | 
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dicating meter meeting ASA Stand. 
ards, and an output jack for general. 
purpose filter applications. The unit 
may also be used as an amplifier hay. 
ing a range exceeding 20 to 20,000 
cps. Weight is 20 Ib; dimensions are 
10 in. x 10 in. x 6 in. Hermon Hosmer 
Scott, Inc., 385 Putnam Ave., Cam 
bridge 39, Mass. 
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OSCILLOSCOPE 


Portable five-in. oscilloscope, Model 
WO-SS8A, is supplied with a 10-meg. 
ohm probe with an input capacitance 
of less than 10 mmf, as well as with 
cables. Instrument is said to provide 





excellent square-wave response up to 
50 ke, as a result of adequate band 
width. Other features are said to 
include negligible phase shift and the 
absence of peaking circuits. Uniform 
frequency response is maintained over 
the entire range of the input-voltage 
attenuators. Controls for push-pull 
balance and astigmatism adjustment ACME 
outside the 


are located cabinet for 








ROA WO-88A 


maximum convenience. 
Simultaneous peak-to-peak _ voltage 
measurements and waveshape_ obser- 
vations are made possible by a front 
panel terminal which provides a one- 
volt peak-to-peak reference voltage, 


operating 
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Open Huge Spillways 
at Hoover Dam 


BOULDER CITY, NEV., Sept. 
17, 1936 — Roaring streams of 
water gushing more than 30 mil- 
lion gallons of water per minute 
made a spectacular climax to the 
opening ceremonies of the new 
Hoover Dam, greatest and high- 
est in the world. 

Authorized by an act of 
Congress signed by President 
Coolidge, and begun during the 
Hoover administration, ‘ 
giant dam spans Bla 
Canyon of thg 
Colorad 
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FIRST IN PREFERENCE 


Remember when Hoover (then Boulder) Dam 
was completed in 1936? At that time Fansteel 
had been building dependable rectifiers for 
more than 12 years. Since then, Fansteel 
has won constantly increasing recognition 
as a leading producer of quality Selenium 
Rectifiers, and has aided hundreds of man- 
ufacturers in rectifier engineering problems. 
Our engineers are at your service, too. 





Dependable Rectifiers Since 1924 


22205 


FANSTEEL METALLURGICAL CORPORATION, NORTH CHICAGO, ILLINOIS, U.S.A. 





DECEMBER 1952 











OLTAGE 
STABILIZERS 





MAINTAIN VOLTAGE OUTPUT 7 
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Tests on full load, hot and 
cold, show that the stand- 
ard Raytheon Voltage Stab- 
ilizer maintains an output 
from 115.1 to 114.6 volts, 
or a change of only 0.5 
volts. Under the same con- 
ditions ordinary voltage reg- 
vlators varied as much as 
2 volts. 
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Compare the performance of Raytheon magnetic 
Voltage Stabilizers with any other make. You'll find 
at least ten good reasons why they guarantee better, 
more reliable operation of any electrical or electronic 
equipment. All models are compact, light in weight 
and ruggedly built with no moving parts to wear out. 


Raytheon Voltage Stabilizers rated from 15 to 2000 
watts are carried in stock by 125 parts distributors 
strategically located from coast to coast. Custom- 
engineered units, ranging from 5 to 10,000 watts are 
also available for military or commercial applications. 


Write for complete information and performance data. 


TESTS PROVE 
10 POINTS OF 


RAYTHEON 
g SUPERIORITY 
Giesimcn do Dhoathonsies 1 Deliver accurateAC voltage 
* within +’2% 
R AY T be Ee ° ke 2 Stabilize output with more 
* precision 
MANUFACTURING COMPANY 3. Regulate better at full load 
EQUIPMENT SALES DIVISION 4 ae up better under over- 
DEPT. 6270-EM, WALTHAM 54, MASSACHUSETTS 5 “ce satin te titteed 
DISTRICT OFFICES: BOSTON, NEW YORK, CLEVELAND, CHICAGO, NEW * regulation 
ORLEANS, LOS ANGELES (WILMINGTON), SAN FRANCISCO, SEATTLE 6 Accept wider input voltage 
INTERNATIONAL DIVISION: 19 RECTOR ST., NEW YORK CITY 1 oa . ace 
ess voltage chang 
RAYTHEON PRODUCTS INCLUDE: WELDPOWER* welders; OD 
Voltage stabilizers (regulators); Transformers; Sonic oscil- 8. Less See, in output as 
lators for laboratory research; Standard control knobs; frequencies fluctuate 
Electronic calculators and computers; Radio, television, sub- 9 Smaller, lighter, more com- 
miniature and special purpose tubes and other electronic . 


pact, no moving parts 


equipment. *Reg. U.S. Pat. Off. 





10. Cost less to operate 
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and a green graph screen which js 
scaled in peak-to-peak voltage dj. 
visions. Additional advantages in- 
clude positive and negative syne and 
60-cycle sweep and phasing. It has 
a shield around the CRT gun ty 
minimize hum pickup; push-pull cir. 
cuitry in both stages of the vertical 
amplifier to minimize “line bounce”: 
direct coupling to provide quick re. 
covery time. Instrument has a de. 
flection sensitivity of 25 mv rms, 9; 
better, per in.; a frequency response 
flat from d-c to 500 ke within —3 db, 
and within —10 db at 1 me; and q 
sweep-circuit frequency of 15 cps to 
30 ke in four ranges. Dimensions are 
1342 in. high, 9 in. wide, and 16% jp. 
deep; weight is approximately 25 |b, 
Instrument is equipped with a col- 
lapsible handle for portability. Radio 
Corp. of America, RCA Victor Div.. 
Harrison, N. J. 
No. 46, | 


REGULATED RECTIFIER 

Regulated rectifier, the MagniVolt, 
provides regulation better than 1 per 
cent from no load to full load with 
+10 per cent a-c line variation. Re- 
sponse is faster than 0.2 sec, even 
under extreme contrast of load con- 
ditions; rms ripple is less than 1 per 
cent. Rectifier is designed to operate 
on 115 volts, single-phase, 60 cycles. 
It is available in standard models 





ranging from 1.2 volts to 28.0 volts, 
and from 2.5 amp to 30.0 amp. Fea- 
tures of the unit include use of a 
magnetic amplifier, its resistance to 
shock and wear, and its ability to 
withstand frequency and temperature 
changes. Unit is designed for mount- 
ing in standard relay racks, with stand- 
ard cabinets specified as an_ extra. 
Standard models are equipped with 
a-c input switch, fuse, pilot light, 
and input and output posts. Inet, Inc., 
8655 S. Main St., Los Angeles 3, Calif. 
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Adjustable-Speed Drives 


Separately bound copy of 24 


page insert in November issue is 
now available for $1.00 per copy. 
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: announces its most significant 
compound development of the decade 


| RANDAC 


the thermosetting encapsulating plastic 


In the past ten years Mitchell-Rand has developed a great many electrical insulating compounds for 
the protection of electronic and electrical components. However, in RANDAC Mitchell-Rand makes its 
most significant contribution to the electrical and electronic industries ... the development of RANDAC 


~~ 


T xy . is an outstanding achievement! 

h A . : RANDAC is a 100% solid resin for encapsulating and sealing electrical and electronic components... 
- Ne its sharp thermoplastic melting point permits ‘hot melt’ dip-coating in thicknesses from 25 mils to 
n Ys: more than %4 inch without danger of resin flow or damage and without the use of a cast or mold. 


\- After a single cure the RANDAC becomes tough and infusible contributing everlasting protection to 
T the equipment it encases. 


s | RECOMMENDED APPPLICATIONS |. RANDAC | features 
for RANDAC tn oa 
l | Coating and encapsulating for pur- RESISTANCE TO HIGH ——— 
pose of moisture resistance, mech- THERMAL SHOCK TEMPERATURE STABILITY RANDAC exhibits a high 
anical shock resistance, and electri- Transformers coated with Maximum unit operating exhibits a hig ; 
we RANDAC have withstood temperatures of above dielectric strength and 
cal insulation on: Transformers, Re- thermal shock tests from 150 C are indicated for is well suited for ‘q 
sistors, Rectifiers, Capacitors, Tran- room temperature RANDAC encapsulated a gi | 
sistors, Printed circuitry, Electronic to -65 C. units. SPPNCERIONS. 
assemblies. ; 
9 Corona control by void filling and itd ’~® 
coating high voltage transformers, b ADHESION 
; J Low Y LOW 
: parts, and assemblies. \ RANDAC shows excellent dil 
s; MOISTURE adhesion to most metals, sH “ 
a- ; ; FTER GE 
3 Sealing parts such as capacitors  \ ABSORPTION ee ° 
. resistors, and rectifiers, into metal, > : , Me 
” ceramic, and plastic cases. — eect 





4, | Cast embedment of electronic parts 
| and assemblies. RANDAC HERMETICALLY SEALS AND ENCASES ELECTRONIC AND ELECTRICAL PARTS 

IN THICKNESSES FROM 25 MILS TO MORE THAN 1/; INCH WITHOUT THE USE OF 

CASTS OR MOLDS OR THE NECESSITY TO EMPLOY MULTIPLE DIP AND CURE CYCLES. 





Aworking sample of RANDAC will be sent on letterhead request. 






A PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE AND CLOTH «+ 
INSULATING PAPERS AND TWINES + CABLE FILLING AND POTHEAD COMPOUNDS « FRICTION 
¥ a TAPE AND SPLICE « TRANSFORMER COMPOUNDS «+ FIBERGLAS SATURATED SLEEVING + ASBESTOS 

© 4 SLEEVING AND TAPE + VARNISHED CAMBRIC CLOTH AND TAPE « MICA PLATE, TAPE, PAPER, CLOTH, 

E TUBING «+ FIBERGLAS BRAIDED SLEEVING * COTTON TAPES, WEBBINGS AND SLEEVINGS + IMPREG- 

= NATED VARNISH TUBING * INSULATING VARNISHES OF ALL TYPES + EXTRUDED PLASTIC TUBING 
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LPLi2 DALES 
PRECISION BUILT METAL HOUSINGS 


“WE PREFER PREMIER!" You hear it 
from the experts ... because they 
know that PREMIER specializes in 
the manufacture of standardized 
Racks, Cabinets, Chassis, and Panels 
especially for the electronic industry. 


e RACKS 

e CABINETS 
e CHASSIS 
¢ PANELS 





SEND FOR 
CATALOG 


PREMIER METAL PRODUCTS COMPANY 
3160 WEBSTER AVENUE, BRONX 67, N. Y. 


Here at Coto-Coil... 


. a completely separate assembly department performing 
all assembly operations allows winding machines to operate 
at full capacity at all times. Here all finishing operations are 
carried out, and step-by-step tests and inspections insure strict 
adherence to specifications. These modern production facilities, plus 35 years of 
experience, combine to make Coto Coi's the first choice for engineered coils. Coto- 
Coil Company, 63 Pavilion Avenue, Providence 5, R. |. 


qClss 


& ni Oo 
Coto ‘<>’ Coils 
45° 


Typical coil 
assembly operations 
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Literature 
for the Askin 





To obtain copies of these publications 
circle item number on postcard in Reader 
Inquiry Facility, page 217. 


THREE-PHASE INDUCTION yo. 
TORS—Four-page bulletin presents jn 
tabular form complete technical data 
on a line of squirrel cage 3-phase in- 
duction motors whose nominal rating 
extends from 60 to 200 hp. Briefly 
mentioned are: insulation used, fre. 
quency, temperature rise, and other 
pertinent information. Dimensional 
drawings are included. Belgian Elec- 
tric Sales Corp. 
No. 48, 


NONFERROUS POWDER PARTS- 
Useful engineering data are presented 
on nonferrous sintered parts in a 32- 
page reference manual, “Facts about 
Pressed Brass and other Nonferrous 
Powder Parts.” Using many illustra- 
tions, this booklet discusses the limita- 
tions and advantages of powder metal- 
lurgy. Emphasis is placed on the wide 
variety of shapes, sections and _ pro- 
files that can be made with a minimum 
number of operations. Covered in the 
first section are such topics as sizes, 
practical shapes, properties, machin- 
ing, self-lubrication, and possible sav- 
ings in costs. The second section de- 
scribes 24 case histories of sintered 
metal parts that bring out the ad- 
vantages of the process discussed in 
the first section. A list of definitions 
and standards used in powder metal- 
lurgy is included. The New Jerse) 
Zinc Co. 
No. 49, R: 


WIRE AND INSULATION —Illustrat- 
ed 12-page booklet provides detailed 
technical data on a wide range 0 
wires, insulation, and jacketing com- 
pounds. Properties, applications, mili- 
tary specifications satisfied, and other 
pertinent information are supplied. In- 
cluded in the line is a wire developed 
for use in miniature equipment. An 
index is provided. The William Brand 
& Co., Inc. 

No. 50, Reader juiry Facility, page 217 


PLASTICS FILM CAPACITORS- 


Containing 40 pages, bulletin de- 


ELECTRICAL MANUFACTURING 





Dync 
Ajust 


DECE 





1S 
rT 


IG 











ENT 
LL 
ty Vib EQUIPMENT 


ONSIN 
yy Wako KENOSHA, wisc 
ce] 


Cob 
roy Manufacturing Comp 
a 


ia aoe 


NAMA 
6 Pa i ls ead 


ini eddy-current couplings, drives, and brakes are the most 
modern method of speed control for a wide range of industrial applications. 
Advantages include instantaneous response, infinitely adjustable speed con- 
trol, wide speed range, quiet operation, low power loss, low maintenance 
cost, adjustable speed from an AC power source. This booklet tells how the 
eddy-current principle, applied through Dynamatic equipment, can help 
solve your speed control problems. The text is illustrated with actual appli- 
cations in a number of basic industries. 

If you are interested in modern speed control, write for your copy on 


your company letterhead. 





(NAMAT| CORPORATION + sixssn 


—_— me, Subsidiary of EATON MANUFACTURING COMPANY, Cleveland, Ohio 


Dynamometers e Oil Well Drawworks Brakes e Adjustable-Speed Couplings » Eddy-Current Brakes 
Alusto-Spedes e Shovel Clutches e Press Drives * Lift Truck Clutches » Electronic Controls 
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SHOCK VIBRATION 





Exhaust Fans 
Quieted by 
Vibration Isolators 





a 
a PERE 


The problem of motor and fan noise 
is successfully overcome in the Breidert 
Air-X-Hauster by use of four air-damped 
Barrymounts that support the low-speed 
motor and fan assembly. These isola- 
tors absorb the motor and fan vibration 
keeping it from reaching building mem- 
bers or metal ducts along which it 
would otherwise be carried or ampli- 
fied. To assure adequate isolation, the 
mountings used were type 990 Barry- 
mounts having a natural frequency of 
only 8 cps. 





Another example of use for Barry- 
mounts in ventilating systems is with 
the high-speed Westinghouse-Sturtevant 
multi-vane, railway car fan. Here they 
isolate fan vibration for quieter opera- 
tion and protect the assembly from the 
shocks incidental to mobile service. In 
this application, type C-2000 Barry- 
mounts were used to provide protection 
against forces applied laterally as well 
as vertically. 


Your vibration or noise problem may 
be solved by a simple application of 
Barrymounts. Ask our Field Engineer- 
ing Department; they'll gladly help you. 
Or write for Catalog 504-B, describing 
Barrymounts for a wide variety of uses. 





Miniaturized 
Vibration Isolators 
Help Cut Space 
and Weight in 
Fuel-Gauge Power Unit 


70% 
reduction — with no loss of perform- 


size reduction and 50% weight 
ance — is the effective miniaturization 
obtained in the new Minneapolis- 
Honeywell aircraft-fuel-gauge power 
unit. Miniature, air-damped  Barry- 
mounts, Type 6465, helped M-H 
engineers in this achievement. 

These vibration isolators, in which size 
and weight have been cut while oper- 
ating characteristics have been main- 
tained, will help you redesign for 
miniaturization. 


Check these useful features of minia- 
turized Barrymounts. 
Light weight — only 5/16 ounce each. 


Small size — 1” diameter 11/32” loaded 
height. 


Resonant frequency — 9 cps 
Transmissibility at resonance — 3 
Wide load range — 0.1-3 pounds 


4 different styles available — for plate 
or stand-off mounting. 

Write for data sheets 605 and 606 giv- 
ing details of dimensions and load 
ratings. 


FREE CATALOGS 


523-A — Ajir-damped Barrymounts 
for aircraft service; also mounting 
bases and instrument mountings. 
509-A — ALL-METL Barrymounts 
and mounting bases for unusual air- 
borne applications. 

504-B — Shock mounts and vibra- 
tion isolators for marine, mobile, 
and industrial uses. 


607 — How to cut maintenance 
costs by using Barrymounts§ with 
punch presses. 





THE Se A be Be Y CORP. 


7O8 PLEASANT ST., WATERTOWN 72, MASSACHUSETTS 
SALES REPRESENTATIVES IN 


Atlante Chicago Cleveland Dallas Dayton Detroit Los Angeles 


Phoenix Rochester 
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St. Louis Son Francisco 


Minneapolis New York Philadelphia 


Seattle Toronto Washington 


scribes a wide range of capacitors jp 
which impregnated plastics films are 
used as the solid dielectric. Included 
in the line are polystyrene capacitors, 
By means of a series of typical curves 
and other illustrations, as well as com- 
plete technical data, information js 
provided on the temperature range, 
ratings, impregnants, and other char- 
acteristics. Applications and the mili- 
tary requirements satisfied are also 
covered. Several pages are devoted to 
the availability of special capacitors, 
power packs, and pulse-forming net- 
works. Plastic Capacitors, Inc. 

Circle No. 51, Reader Inquiry Facility, page 217 
SELF-LOCKING NUTS—Included in 
the line of locknuts described in an 
illustrated 26-page catalog are thin 
locknuts, said to be one-third lower 
than the standard type, which meet or 
exceed military tensile requirements 
for regular locknuts. Data on both the 
thin and regular designs include sizes, 
fits, part numbers, 
sile values, 


dimensions, ten- 
materials, packing quan- 
tities and weights. Standard Pressed 
Steel Co. 

le No. 52, F 


PROTECTIVE COATINGS—Twelve- 
page folder describes a line of phos- 
phate coating chemicals for paint- 
bonding, rust - proofing, protecting 
friction surfaces, and improving cold 
forming. Recommended processes for 
specific applications are covered and 
useful reference material is included. 
American Chemical Paint Co. 

Circle No. 53, R 


METAL STAMPINGS-—Illustrated 24- 
page booklet describes company’s en- 
gineering techniques and _ facilities, 
summarizes equipment available for 
forming individual parts and fabricat- 
ing complete assemblies, and presents 
13 case histories complete with all 
pertinent information. The Crosby Co. 
Circle No. 54, Reader ry Facility, page 217 
SOLENOID VALVES—Small eight- 
page brochure describes a variety 0! 
solenoid and magnetic control valves, 
as well as other types, for a wide 
variety of applications. Required oper- 
ating pressure, capacity, weight, line 
size and other specifications are cov- 
ered and curves are included. Bridge- 


port Thermostat Div., Robertshaw- 
Fulton Controls Co. 
No. 55, Reader Inquiry Facility, page 217 


HIGH - TEMPERATURE = CAPACI- 
TORS—Four-page engineering bulle- 
tin presents revised data on a line ot 
miniature high-temperature molded 
capacitors, including a complete list- 
ing of Type 85P models, which are 
34-in. long, that were formerly not 
cataloged as standard items. Standard 
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AUTO-LITE 


Plastics 


® Plastics and plastic-metal 
combinations are opening 
new fields in design as 
illustrated by these few of 
many assemblies made by 
Auto-Lite. Here under one 
roof at Auto-Lite’s great Bay Manu- 
facturing Division in Bay City are 
the technical skills and production 
capacity for a new art rendered 
in plastics. The artistic skill of 
Auto-Lite’s Art and Style Division is 
available on matters of design and 
development. Address inquiries to: 


THE ELECTRIC AUTO-LITE COMPANY 
Bay Manufacturing Division 
723 New Center Bldg., Detroit 2, Mich. « Bay City, Mich. 


Tune in ‘Suspense’ . . . CBS Radio Mons... . 
CBS Television Tues. 


PLASTICS e WIRE & CABLE e DIE CASTINGS e INDUSTRIAL THERMOMETERS 
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RELAYS 


you can rely on! 





A manufacturer’s reputation and that 


of his products are often determined “SS 


by the performance of relays. Little 
wonder that more and more design 
engineers and manufacturers are 
specifying the “Diamond ‘Seal for 
Diamond Quality” ... Automatic 
Electric Manufacturing 
Company’s Relays. 


Unexcelled high standards of 
material and craftsmanship combine to 
produce superior relays that are built 
to exceed—not just meet—the 
most exacting specifications. Automatic 
Relays are available in a wide variety 
of spring and coil combinations 
«+. Operating potentials and contact 
ratings for an almost limitless 
variety of applications. 


OPEN AND SEALED TYPE RELAYS 


Whether your requirements demand 
plug-in tube base or any of the other 
standard type mountings,—or a 
specialized mounting—it will pay 
you to get complete facts on Automatic 
Relays with built -in reliability! 
Automatic midgets, dual purpose, 
delayed make or break, circuit control, 
current and potential Relays are 
built to exceed specs, military or 
industrial. lf you measure quality by 
performance, Automatic Relays 
will measure up! 


The complete line of Automatic Relays are available to meet military 
specifications. The facilities of our engineering department are at your 
disposal. Write, wire or phone. All inquiries will receive prompt attention, 














sizes, ratings, performance character. 
istics and other pertinent data are 
presented on the complete 
Sprague Electric Co. 

No. 56, Ré 


line. 


DIRECT-WRITING RECORDERS_ 
Advantages of a line of recorders fo; 
the study and recording of a wide 
variety of electrical and mechanical 
phenomena are discussed in an illus 
trated 16-page booklet. Briefly de- 
scribed and _ illustrated are availab| 
complete systems, separate — instru. 
ments, and the advantages and fea. 
tures of the line. Sanborn Co. 
No. 57, R 


BRAZING ALLOY SPECIFICATION 
SHEET—One-page table lists corre- 
sponding military, ASTM and other 
specifications which are satisfied by 
a line of brazing alloys. Other columns 
show the flow point and silver con- 
tent of the extensive line of products, 
Handy and Harman. 
No. 58, § 


SURFACE ROUGHNESS-Illustrated 
four-page brochure defines “surface 
roughness” as applied to machined 
and finished surfaces, and describes 
the practical advantages of surface 
roughness specifications. Other topics 
discussed include the establishment of 
roughness specifications in the design 
of new parts. Micrometrical Mfg. Co. 
No. 59, F t 2 


METAL-CLAD TEFLON PRINTED 
CIRCUITS — Illustrated eight - page 
brochure provides data on available 
Teflon tapes, available classes of 
sheets, and metal-clad Teflon for 
printed circuits. Complete data are 
presented on the various products, as 
well as on the electrical, mechanical. 
and physical and thermal properties o! 
Teflon. Also included are some of the 
major properties of Teflon insulation 
and a table comparing typical Teflon 
properties with those of other glass- 
based laminates. Continental-Diamond 
Fibre Co. 
No. 60, Reader ry F ty, page 


INDUSTRIAL FREEZERS—Data on 
industrial freezers and temperature 
testing units are presented in an illus- 
trated eight-page folder. Information 
is provided on performance charac- 
teristics, sizes, temperature range, and 
applications. Twelve models are illus- 
trated and described; all 36 standard 
models are covered in a_ technical 
specifications table. Weber Appliance 
co. ; 

No. 61, Reader juiry F ty.-page 217 


METALS FABRICATION HAND- 
BOOK-Illustrated 16-page handbook 
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WITH MICABOND TAPES 


Here’s flexible, uniform mica tape that will work 
in even the toughest application! Here’s why: 
C-D-F Micabond tapes are made from the finest 
mica splittings carefully placed, bonded and sup- 
ported to prevent insulation “leaks”. C-D-F Mica- 





bond tapes are made with many different backings 
including: fiberglas, silk, cellophane, cotton, and 
paper. There’s a grade of Micabond tape for almost 
every application. 

C-D-F makes other Mica products, too—Sheets, 
tubes and formed parts are used in the entire 
electrical industry. C-D-F is a leading manufacturer 
of quality mica “V” rings, washers and commu- 
tator segments. 

Your C-D-F sales engineer can be very helpful 
to you; his experience will save your time and 
money. Call him today (offices in principal cities) 
—he’s a good man to know! 
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Hermetically 


SEALED 
Telephone Type 


RELAYS 


Meets U. S. 
Government 
Specifications 





Standard 
or Special 


RELAYS 
- Light, Medium, 
or Heavy Duty 





SOLENOIDS 
To Meet A 
Wide Range 
of 
Requirements 





Standard 
or Special 


SWITCH 
ASSEMBLIES a 


e— —— ee cee ee ee ee eee ee ee ee ee ee eee oe oe 





Custom Built 


TRANSFORMERS 
AND CHOKES 


Cased or 
Uncased 





WHAT DO YOU NEED? 
Comar Engineers will help you. 
Send for Free Catalog 


eT 


ELECTRIC COMPANY 
3349 ADDISON ST., CHICAGO 18, ILLINOIS 





' Included are drive rivets, 


provides data on a line of pre-plated 
| metals, including copper, 


brass, zinc, 
steel and aluminum with coatings of 
copper, brass, nickel or chromium. 
Advantages and typical uses are cov- 
ered. In addition, forms in which the 
metals are available are discussed 
and shown, fabrication suggestions are 
included, and a table of proper ties 
and sizes is given. Two additional 
tables are included; one on conversion 
factors and the other on standard 
gages and weights with decimal equiv- 
alents. American Nickeloid Co. 


ircle No. 62, Reader Inquiry Facility, p 


INDUSTRIAL FASTENERS — Illus- 
trated 22-page catalog presents data 
on an extensive line of fasteners for 
metal-to-metal and other applications. 
and screw 
and panel fasteners for use on the 
doors and access panels of industrial 
machinery, electrical appliances, con- 
trol boards, and other equipment. 
Specifications, principles of operation, 
applications, and other information are 
presented for each type of fastener. 
South Chester C orp. 

rcle No. 63, Reader Inquiry Facility, page 217 


PRINTED CIRCUITS, ETC. —Con- 
taining 470 new items, illustrated 32- 
page catalog describes a wide variety 
of variable resistors, printed circuits, 
ceramic capacitors, rotary and lever 
switches, and steatite insulators. Data 


| are presented on a new line of minia- 


| combination. 


| mechanical characteristics. 


ture ceramic rotary switches and on 
many new capacitors. Information is 
also provided on complete printed 
circuits as well as on printed-circuit 
| components. Centralab, Div. of Globe- 
| Union, Inc. 


e No. 64, Reader Inquiry Facility, page 


MOTORS AND GENERATORS—Fa- 
cilities for designing and producing 
motors, motor-generator sets, and dy- 
namotors and converters, are de- 
scribed in a 12-page brochure. Basic 
models of rotating electrical equip- 
ment for specific requirements are 
discussed and _ illustrated. Available 
units include magnetic amplifiers, d-c 
servo motors, synchronous motors, ro- 
tary converters and many other units. 
Case histories are included. Electric 
Specialty Co. 

circle No. 65, Reader Ir ry Facility, page 2 


PRECISION POTENTIOMETERS— 
Illustrated six-page brochure de- 
scribes a line of potentiometers which 
can be used individuatly or in ganged 
Data are provided on 
used and electrical and 
Method of 


materials 


| ganging potentiometers is illustrated 


and discussed and facilities for pro- 
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A new concept in multiple trace 
oscilloscopy made possible by 
Waterman developed RAYONIC 
rectangular cathode ray tube, pro- 

| viding for the first time, optional 
screen characteristics in each 
channel. S-15-A is a portable twin 
tube, high sensitivity oscilloscope, 
with two independent vertical as 
well as horizontal channels. A 
‘‘must”’ for investigation of elec- 
tronic circuits in industry, school, 
or laboratory. 


Vertical channels: 1O0mv rms/inch, with response 
within —2DB from DC to 200kc, with pulse rise 
of 1.8us. Horizontal channels: Iv rms/inch 
within —2DB from DC to 150kc, with pulse rise 
of 3us. Non-frequency discriminating attenv- 
etors and gain controls, with internal calibro- 
tion of traces. Repetitive or trigger time bose, 
with linearization, from VYacps to 5O0ke, with 
+ sync. or trigger. Mu metal shield. Filter 
groph screen. And a host of other features. 


WATERMAN PRODUCTS: CO., ING. 











PHILADELPHIA 25, PA. 
CABLE ADDRESS: POKETSCOPE 
iw WATERMAN PRODUCTS INCLUDE: 
| $-4-A SAR PULSESCOPE 
| S-5-A JAB PULSESCOPE 
_ $+10-B GENERAL POCKETSCOPE J 
S-11-A INDUSTRIAL POCKETSCOPE U_ 
$-14-A HIGH GAIN POCKETSCOPE 
S-14-B WIDE BAND POCKETSCOPE 





Also RAKSCOPES, LINEAR 
_ AMPLIFIERS, RAYONIC® TUBES 
and other equipment 
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New Concepts in Fine-Pitch Ui Gear Supply! 
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CUSTOM ENGINEERING 


Rynel’s complete range of facilities for fine-pitch gear production is your 
best answer to gear supply problems. 


Custom-cutting of high-quality fine-pitch gears at minimum cost is Rynel’s 
sole concern. Equipped with the finest modern machinery and a broad back- 
ground of experience-training, Rynel is ready to fulfill your fine-pitch gear 
needs . . - in quality and quantity. 


Rynel design engineering . . . production control from bar stock to fin- 
ished gear . . . precision inspection . . high volume supply . . . per- 
sonalized air-lift service . . . all yours, when you specify Rynel fine-pitch 
gears. 

Rynel supplies Precision FiNE-PITCH GEARS for all major 


Electronics-Instruments-Communication Applications. 
A Rynel Engineer will visit you the same day you call. 


PHONE STERLING 444( 


401 Miller Street © Sterling, Illinois 


Chicago Office @ 4730 Northwestern Avenue 
Telephone Longbeach 1-7111 


CORPORATION Spur e@ Helical e@ Worm @ Worm Gear @ Internal 
Segment @ Sprocket @ Ratchet @ Straight Bevel 
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LI taal hacath tate Conti thst 


In the field of electronics and 

the electrical goods industry, 
MOSINEE is known for its 
dependable uniformity, and its 
scientifically controlled physical 


and chemical properties, such as: 


Good dielectric strength ... 
proper softness or stiffness .. . 
high tensile or tear strength... 
creped with controlled stretch or 
flexibility . . . specified pH for 


maximum-minimum acidity or 





alkalinity ... accurate caliper, density, 


liquid repellency or absorbency. 


If you have a fabricating or 
processing problem involving 
paper, a discussion with MOSINEE 
technicians might prove helpful. 
Please write Dept. EM. 





ducing precision linear potentiometers 
are covered. Servotrol Co. 
No. 66, Reader quiry Facility, page 217 


ENCAPSULATED RESISTORS—}}. 
lustrated two-page bulletin provides 
data on a line of encapsulated wire. 
wound precision resistors. Ratings and 
other specifications are presented jn 
tabular form and information is pro- 
vided on the embedment, core mate- 
rial, windings, and other topics. Also 
listed are the military specifications to 
which the resistors conform. Dimen- 
sional drawings and other illustrations 
are included. Gorman Manufacturing 
Corp. 
No. 67, Ri 


MINERAL-INSULATED WIRING- 
Entitled “Safety Mineral - Insulated 
Wiring Systems.” 24-page booklet 
contains the history and a detailed 
explanation of the characteristics and 
applications of a wiring system suit- 
able for nearly all types of electrical 
circuits in the 0-600 volt range, 
Among the topics discussed are con- 
struction, noninflamability of — the 
wire, its oil and solvent resistance, and 
current-carrying capacity. Termina- 
tion procedure is described and illus- 
trated. A one-page table lists available 
sizes, diameters, lengths, and other 
pertinent data. General Cable Corp. 


717 


No. 68, Ke Jer nquiry racitty, page Zi/, 


ELECTRIC TACHOMETERS-Illus- 
trated eight-page Circular D-7-A de- 
scribes applications and presents in- 
formation on a-c and d-c tachometers, 
generators, and indicators. Construc- 
tion details, ratings, base mountings 
and other data are presented. Four- 
page Circular D-8-A discusses speed- 
ratio tachometers used to electrically 
measure the speed ratio of two rotat- 
ing shafts. Among applications listed 
are use on textile and other machin- 
ery. Weston Electric Instrument Corp. 
ircle No. 69, Reader Inquiry Facility, | 217 


SILASTIC - FILLED MAGNET 
COILS—Seven-page technical data 
bulletin describes fabrication methods 
for producing Silastic-filled coils. Ad- 
vantages of the product and features 
of the completed coils are briefly dis- 
cussed. Illustrations are included. Dow 
Corning Corp. 

No. 70, Reader Inquiry Facility, page 2 


NOISE IN WIREWOUND POTEN- 
TIOMETERS — Entitled “Electrical 
Noise in Wirewound Potentiometers, 
eight-page paper presented at the 
1952 West Coast IRE Convention de- 
scribes the source and nature of the 
six major types of electrical noise 
found in potentiometers. It develops 
and assigns a unit of measurement to 
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to HEAVY DUTY 
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Whatever the DC requirement 


nerese Kodera] 


Now SELENIUM RECTIFIER 


Federal Offers ont 
ENCAPSULATION _‘* do the job! 


OF SELENIUM RECTIFIER STACKS FOURTEEN years ago Federal introduced the selenium rectifier to America’s elec- 


i th tronic engineers and product designers. 
—plus other components Today, tens of millions of these versatile AC-to-DC power conversion units 


ee are at work in almost unlimited fields of application . . . from subminiatures 
Another Federal ‘‘First’’. . . ¢ . a : 
unique development in compo- with milliwatts of output to heavy duty stacks for the biggest DC-operated 
nent-sealing that expands the ap- : onts 
plication range of rectifiers and equipments. 


opens to industry a new concept Here’s proof of the high quality built into Federal’s compact, economical, 
in Military Equipment Design. long-life, fully inert selenium rectifiers... here’s proof of their efficiency and 

dependability in consumer, industrial and military power conversion jobs! 
Write Federal today for information on your rectifier requirements... 
4 Applications range 4 Whatever the size, type or rating. Give your design the benefit of the re- 
Mew from tiny rectifiers search, engineering and manufacturing skill that pioneered the selenium 
Se © —_- or rectifier...and now keeps “Federal” the standard of industry! Address 


and complete pow- 


er supplies. Dept. F-416. 








America’s oldest and largest manufacturer of selenium rectifiers 


Federal Telephone and Radio Corporation 








SELENIUM-INTELIN DIVISION 100 KINGSLAND ROAD, CLIFTON, NEW JERSEY 


In Canada: Federal Electric Manufacturing Company, Ltd., Montreal, P. Q. 
Export Distributors: International Standard Electric Corp., 67 Broad St., N.Y. 
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ELECTRONIC PARTS 





Chemelec Teflon*-insulated elec- 
tronic components include a 
complete line of 7 and 9 pin miniature 
tube sockets, crystal sockets, feed- 
through insulators and terminals. 


All provide the same high performance 
which this superior insulating material 
assures. Surface resistivity 3.5 x 10" 
ohms. Loss factor less than 0.0005. Dielec- 
tric constant 2.0 (60 cycles to 30,000 
megacycles). Serviceable at -—110°F. to 
500°F. Won’t carbonize under arcing. Zero 
water absorption by ASTM Test. Unaf- 
fected by extreme humidity. Won’t DC 
plate. Chemically inert, non-gassing, 
immune to corrosive atmospheres, fungus, 
oil, solvents. Non-flammable, tough, 
resilient, withstands and absorbs mechan- 
ical shock and vibration. 


TEFLON and KEL-F STOCK 
and Custom-Fabricated Parts 


Fabricating ““Know-how’’, the result of 
years of specialized experience—and the 
most modern facilities for rapid, low-cost, 
close-tolerance production are at your 
command when you specify Teflon or 
Kel-F+, fabricated by the United States 
Gasket Company. Ours is the most com- 

plete line in the country—sheets, tape, 
' 

f 

i 











rods, cylinders, tubing, ‘bars, and 
ee a custom-machined or molded parts 
‘ont t € ’ e e 
—_sclinnel ete ae rental to manufacturers’ specifications. 


+tTrademark 
M, W. Kellogg Co. 







UNITED | FLUOROCARBON 
STATES | PRODUCTS DIVISION 
gE (Eperepientenaliaranel poet 
COMPANY eS a ea 
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electrical noise, and describes how 
each source can be isolated and meas. 
ured. Diagrams and _ sketches show 
sources and measuring Circuits. Re. 
sults of recent studies are given and 
a useful bibliography is included. 
Helipot Corp. 

No. 71, Read y Facility, page 237 
TUNGAR BULBS—Eight-page man. 
ual describes Tungar bulbs, which are 
used for rectifving a-c power to d-c. 
Characteristics, construction, opera- 
tion, and applications are covered, 
Charts, graphs and other illustrations 
are included. General Electric Co. 

No. 72, Reader quiry | ty, page 217 


SILICONE PRODUCT ~ REFER. 
ENCE GUIDE-—Data on. silicone 
products are grouped under eight 
headings in a four-page bulletin. In- 
cluded are silicone fluids, compounds, 
release agents, water — repellents, 
greases, resins and varnishes, and 
other products. Also included is a 
helpful index. Dow Corning Corp. 

Circle No. 73, Reader Inquiry Facility, page 217 


ELECTRONIC INSTRU MENTA- 
TION—Briefly described and _ illus. 
trated in a 32-page booklet are elec- 
tronic instruments providing direct- 
reading digital presentation of infor- 
mation and their principal industrial 
applications. Included are high-speed 
counting units, time interval meter, 
event-per-unit time meters, and other 
units which alone or in combinations 
can provide: counting; counting plus 
control; measurements of pressure, 
temperature, flow; and other func- 
tions. Berkeley Scientific Division of 
Beckman Instruments, Inc. 
No. 74, Ri 


SOLDERING ALUMINUM — Small 
folder contains instructions on how to 
solder, braze and weld aluminum and 
aluminium alloys. Data are presented 
on 15 alloys and four fluxes for join- 
ing and sealing aluminum. Among the 
topics briefly discussed are applica- 
tions, precautions and military speci 
fications satisfied. All-State Welding 
Allovs Co., Inc. 

No. 75, Reader 


MAGNETIC AMPLIFIERS — Illustrat- 
ed four-page brochure de scribes six 
advantages of magnetic amplifiers and 
lists tvpical performance specifications 
for 60-cycle and 400-cycle units, as 
well as applications in which they cat 
be used. Karl-Douglas Associates. 
No. 76, Reader Inquiry Facility 


RUBBER-TO-METAL BONDED 
PARTS-—Illustrated 8-page standard 
data handbook, Supplement “A,” pre 
sents additional information on the 
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Here at Sterling Bolt Co., a single, integrated 
DEPENDABLE source can supply you with 
more than 200,000 stock and standard 
sizes in Bolts, Nuts, Screws and Washers for 
your specific needs. 


For more than 35 years Sterling Bolt has 
been a prime supplier of metal fastenings to 
America’s best-known companies—because 
Sterling facilities combine both warehouse 
and mill, giving you advantages of PROMPT 
SERVICE and COMPETITIVE DISCOUNTS. 
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THE INDUSTRIES WE SERVE— 
AND SERVE WELL! 


Refrigeration © Pumps @ Cranes @ Elevators 
® Tractors @ Trailers © Conveyors 

® Mining Equipment @ Blower & Fan 
Equipment @ Diesel Engines @ Bodies— 
Motor Truck & Trailer @ Electrical 
Manufacturing @ Air Conditioning 

@ Material Handling Equipment 

@ Machinery Manufacturing @ Radio & 
Television © and many others— 


Interested in Cutting Costs? 


No need to count on expensive, time- 
consuming specials when Sterling Bolt 
Standardized Bolts, Nuts and Screws can 
fit your job— 200,000 to one! 


Send your inquiry or order TODAY—to the 


ING BOLT. 


367 West Erie Street, Chicago 10, Ill. 






Telephone: SUperior 7-3000 . Teletype:CG 488 
Offices: Cincinnati, Indianapolis, Milwaukee, St. Louis 


MANUFACTURING PLANTS IN CHICAGO, 
MILWAUKEE, ST. LOUIS 
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The Distinguished User list 
of HOOVER, Americas only 


BALL BEARING «cz 
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Write fora representative list of distin- 


guished users of Hoover Ball Bearings 


90% LONGER LIFE 
30% GREATER LOAD 
AMAZING QUIETNESS 


HOOVER BALL AND BEARING CO. 
ANN ARBOR, MICHIGAN 





design and fabrication otf rubber-to- 
metal bonded parts. Capsule case-his. 
tories showing typical applications of 
rubber-to-metal bonding are given and 
plant facilities are shown. Also jp. 
cluded is a table listing the approxi- 
mate values of available bonds. Acush- 
net Process Co. 

No. 77, | ty, page 217 


MOTOR CONTROL  LINE—Four- 
page brochure, containing many illus- 
trations, describes the design steps in 
the development of the Type “Ra” 
magnetic motor control line. Also pre- 
sented are the advantages and special 
features of the latest model, a right- 
angle tvpe which is said to have one- 
half the size and weight of other con- 
trols now available. Arrow-Hart & 
Hegeman Electric Co. 
No. 78, 


BARE WIRE THERMOCOUPLES- 
ustrated four-page booklet describes 
a line of bare wire thermocouples for 
sealing two or more bare wires at pres- 
sures from full vacuum to 15,000 psi. 
Principles of sealing are discussed and 
sealing applications are covered. Com- 
plete technical data are provided on 
all available models. Conax Corp. 
No. 79, 


LOCKNUT~—Eight-page bulletin, con- 
taining many illustrations, describes 
locknuts suitable for heavy assemblies 
and severe vibrations. Locking prin- 
ciples, advantages and applications 
are discussed. Also covered are as- 
sembly methods, sizes, materials, fin- 
ishes, and other engineering data. The 
Palnut Co. 
No. 80, § 


TACHOMETERS—Containing many 
illustrations, 19-page pamphlet de- 
scribes a complete line of recording 
and indicating electric tachometers. 
Included are models for measuring 
speed of rotation or travel, processing 
time, speed ratios, sum or difference 
of speeds, and average of speeds. Data 
are also provided on magnetos de- 
signed for use with the tachometers. 
The Bristol Co. 
No. 81, Ri 


GRAVITY FEED OILERS—Data on 
a line of large-capacity gravity-feed 
oilers are presented in a one-page bul- 
letin, No. 61-11. Construction details, 
methods of operation, special features, 
and illustrations are included. One- 
page bulletin No. 61-1 provides similar 
information on small-capacity gravity- 
feed oilers. Oil-Rite Corp. 
ircle No. 82, Reader Inauiry f 


SOLENOID VALVES—Data are pre- 


sented in an illustrated 4-page bro- 
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DO YOU NEED? 


THE BIG ONE 


This Pilot Light Assembly was first 
made to accommodate the S-11 Jamp 
and was intended for use in the 
cabs of great diesel locomotives. 


ACTUAL SIZE 


Cat. #613529-211 









This BIG one 
Dialco HAS THE COMPLETE LINE OF 


INDICATOR and PANEL LIGHTS \ ” 


\ this LITTLE one 


fea Va ACTUAL SIZE 


Cat. #8-1930-621 


THE LITTLE ONE 


The miniaturization program on defense products required the 
development of this sub-miniature light. It is used 


on communication equipment and aircraft. 
Midget flanged base bulbs to fit are rated 1.3, 6, 12, and 28 volts. 


Colt to suit your own special conditions and 





requirements will be sent promptly 

and without cost. Just outline your needs. 
Let our engineering department assist 

in selecting the right Jamp and the best 
pilot light for YOU. 





Write for the Dialeo HANDBOOK of PILOT LIGHTS 


Foremost Manufacturer of Pilot Lights 


The DIAL LIGHT COMPANY Of AMERICA 


60 STEWART AVE., BROOKLYN 37, N. HYACINTH 7-7600 
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fimerican Beauty 


Electric Soldering Irons are Service Proven... 
Since 1894 


These features make American Beauty the Standard-of- 
Perfection on the world’s production lines . . . where 
dependability, long life and efficiency are demanded. 


@ Nickel-coated, corrosion-resistant 
tips, easily and quickly replaced 


@ Super-fiexible cord, American Beauty 
made, resists wear due to flexing 


@ Heating element of chrome-nickel 
ribbon resistance wire 





@ Insulated with pure mica 
TEMPERATURE REGULATING 
STAND 


Thermostatically controlled to 
maintain heat of Iron at any de- 


sired temperature while at rest. WRITE FOR FREE LITERATURE 


A-102 


AMERICAN ELECTRICAL HEATER COMPANY 


@ Built-in adapter for ground wire 





DETROIT 2, MICHIGAN 
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chure on a line of industrial solenoid 
valves available for pressures up to 
3000 psi. Feature stressed is the ad. 
justable timing on the closing stroke 
which is available on all valves to 
pressures of 300 psi. Construction de- 
tails and advantages are discussed and 
specifications and applications for the 
various models are listed. A dimen- 
sional chart is also included. Atko- 
matic Valve Co. 

No. 83, Re } cilit page 217 


PRODUCT FASTENING SERVICE- 
Integrated engineering services de- 
scribed in “The Milford Method” in- 
clude: fastener research to determine 
specific fastening requirements; the 
development of designs for the fasten- 
er and dies to produce it; testing of 
samples; tooling of machines for set- 
ting the fasteners; and final checking 
of fasteners for quality and strength. 
The illustrated 12-page booklet also 
describes the company’s design, en- 
gineering and manufacturing facilities, 
The Milford Rivet & Machine Co. 
No. 84, | t y f t 2 
ELECTRIC INSTRUMENTS—Con- 
taining 38-pages, illustrated catalog 
describes a line of precision electrical 
resistance instruments and electronic 
devices. Typical units discussed in- 
clude wirewound potentiometers, at- 
tenuators, knobs and dials, a wheat- 
stone bridge, a limit bridge, and dec- 
ade resistance boxes. Advantages, 
specifications and dimensional draw- 
ings are included. Tech Laboratories, 
Inc. 
No. 85, Ré 


SCREW CALCULATOR- Made of a 
plastic-envelope guide and a sliding 
member, this calculator enables all 
dimensions to be obtained for a stand- 
ard screw of a given diameter. Threads 
per inch and the proper tap drill size 
in the National Coarse and the Na- 
tional Fine Series and the body drill 
and the counter-bore sizes are given 
for each diameter. Standard Pressed 
Steel Co. 

> No. 86, Reader |: r ycility ge 217 


PRINTED CIRCUITS—Four-page 
bulletin describes and illustrates a line 
of five types of electronic printed cir- 
cuits, including diode filters, triode 
plate couplers, vertical integrators, 
pentode plate couplers, and audio out- 
put circuits. Data are presented on rat- 
ings, insulation, sizes, and other in- 
formation. Erie Resistor Corp. 

e No. 87, Re t 


MAGNETIC ALLOYS -Alloys cover- 
ed in this eight-page booklet include 
Hipernik, Hipernik V, Conpernik, 


and Hiperco. The first three materials 
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PERFECTLY 
MATED! 
Only Phillips 
Drivers ore per- 
fectly mated to 
Phillips Screws. 
Look for the 
name Phillips 

on the shank. 
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TM E FASTENERS 


How can they 
increase your 
sales? 


AMERICAN SCREW CO. - ATLANTIC SCREW WORKS, INC. 
THE BLAKE & JOHNSON CO. - CAMCAR SCREW & MFG. CORP. 
CENTRAL SCREW CO. - CONTINENTAL SCREW CO. - THE EAGLE LOCK CO. 
ELCO TOOL AND SCREW CORP. - GREAT LAKES SCREW CORP. 
THE H. M. HARPER CO. - THE LAMSON & SESSIONS CO. 
NATIONAL LOCK CO. + THE NATIONAL SCREW & MFG. CO. 
PARKER-KALON CORP. - PHEOLL MFG. CO. 
ROCKFORD SCREW PRODUCTS CO. + SCOVILL MFG. CO. 
SHAKEPROOF INC. +> SOUTHERN SCREW CO. 
THE SOUTHINGTON HDWE. MFG. CO. + STERLING BOLT CO. 
STRONGHOLD SCREW PRODUCTS, INC. » WALES-BEECH CORP. 


A Through the Phillips Cross-Recessed-Head Screws that they 
© manufacture. These famous fasteners are a mark of quality man- 
ufacture to your customers. Phillips Screws are nationally advertised in 
The SATURDAY EVENING POST as the clue to quality: X marks the spot. 
You'll find them a real sales-plus on your product. What's more, you 
save time, work, money with Phillips Wood, Machine, Tapping Screws 
or “Sems.” They cut driving time up to 50%, set up tighter, add structural 
strength. With Phillips Screws you'll find production power driving practi- 


cal, cut lost time due to accidents. Be sure to cash in on their many benefits. 


marks the spot... the mark of extra quality 


PHILLIPS Coss:cessedHead SGREWS 


As Advertised in 
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- accuracy and excellence of workmanship 
found only in exceptional organizations. 


Dalmo-Victor Company of San Carlos, 
California, makers of electronic equipment. 
have that to say about Precision Metal- 
smiths. Pictured above are a few of the 
investment castings which have earned this 
high compliment. 

Their further comment, ‘*We are expect- 
ing a large increase in our use of such 
castings’, is a thought heard often after 
manufacturers have discovered these facts: 
Intricate parts, not possible with any other 
process, can be investment-cast; designers 
can let their imagination run wild. Many 
machining and assembly operations can be 
eliminated and, often, parts are made in 
alloys that can’t be machined. 

Investment castings save you money, 
too: 21¢ against a previous 69¢—75¢ com- 
pared to a former $2.17—$2.80 for a part 
that would cost at least 3 to 4 times that 
much by the next cheapest process—$10.50 
for a part made in one piece which couldn't 
be made by any other method. 





a 
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Say whew 
you're worried about 

high costs 





and we'll send you this 
free hook 


PRECISION METALSMITHS, INC., 1075 East 200th St., Cleveland 17, Ohio 


pour yourself an assembly with 


PRECISION METALSMITHS 


INVESTMENT CASTINGS 
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are iron-nickel allovs, while the last 
is an iron-cobalt alloy. Physical and 
magnetic property tables, together 
with the availability of each alloy, are 
included. Individual alloy heat-treat. 
ment techniques are discussed and 15 
core loss and magnetization curves 
are included. Westinghouse Electric 
Corp. 

No. 88, Recder Inquiry Facility, page 217 


COLD DRAWN STEEL TUBING- 
Data on steel tubing and cold-finished 
rods and bars are presented in an 
illustrated six-page folder. Also cover. 
ed are sizes for standard cold-drawp 
carbon steel and alloy steel tubing, 
electric resistance welded steel tubing, 
stainless welded and drawn tubing, 
cold finished bars and precision shaft- 
ing. A table lists average physical 
properties of the various tubing. Pa- 
cific Tube Co. 
No. 89, § 


Nm 


CONTROL PANELS—Two-page cata- 
log describes and illustrates a variety 
of industrial control panels. Emphasis 
is placed on the fact that panels can 
be obtained in any size and installed 
on original equipment. Capsule case- 
histories are included. Industrial Con- 
trol Panel Co. 

No. 90, R ry Facility, page 21 


RECORDERS AND INDICATORS- 
Illustrated 46-page booklet describes 
an extensive range of instruments for 
measuring temperature, pressure, flow, 
and other variables. Detailed specifica 
tions for each model are included. Spe- 
cial features, applications, and_basie 
measuring circuits are covered. Use 
ful engineering information is pre 
vided and a table of contents is 
included. Minneapolis-Honeywell Reg- 
ulator Co. 

No. 91, F er juiry f ty, page 27 


PHOTOELECTRIC CONTROLS— 
Four-page brochure illustrates and 
briefly describes a number of packag- 
ed electromechanical control systems 
for industrial use. Components of each 
system are listed and its applications 
given. Principles of operation are also 
covered. Electronic Machine Parts, 
Inc. 

No. 92, R er ry icility, page 217 


SIDE-POSITIONING CONTROLS- 
Applications and operations of side- 
positioning regulating controls are de- 
scribed in an illustrated booklet. Basie 
elements required for these photeelec- 
tric controls are discussed and _prit- 
ciples of operation are covered. Wind- 
ing, coiling, and other applications are 
given, as well as data on available 
types. A separate page describes and 
lists accessories. Westinghouse Elec- 
tric Corp. 
ircle No. 93, Reader Inquiry Facility, page 2 
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leborotory demonstration shows 30 


amperes continuously flowing through 30 ampere Heinemann Circuit Breaker held over hot plate. 


the one circuit breaker principle 


- >. THAT IGNORES i=, a AT 2 


The FULLY MAGNETIC Principle 


One magnetic coil is the entire actuation of 
HEINEMANN Circuit Breakers. Thermal warp ele- 
ments are eliminated. On short circuits, the coil 
instantly trips the breaker. On small overloads, a 
time delay is introduced while the movable core 
'S drawn toward the pole piece, increasing the 
Magnetic flux. Moreover, the time delay is propor- 
lioned to the overload... being shorter for large 
®Verloads ... and longer for small ones. 


Es 


* 
ve 


- 


HEAT ... the downfall of most circuit protection equipment... 
will not alter the performance of Heinemann Circuit Breakers. 
You never need to use false ratings to compensate for operating 
temperatures or room temperature. With Heinemann, current is 
the only consideration . . . and current (not heat) trips the breaker. 
There is never nuisance tripping, yet Heinemann provides the 
fastest circuit interruption available for short circuits and propor- 
tioned response for overloads. 


Performance and dependability to this extent explains why 
most equipment manufacturers use Heinemann Circuit Breakers 
in their products. 


Send for complete literature. HEINEMANN ELECTRIC 
COMPANY, 99 Plum Street, Trenton 2, N.J. 


don’t use heat... USE POWER 


HEINEMANN Circuit Breakers .. One, two and three pole ..10 milliamps to 100 amperes 
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Feature Article 
REPRINTS 


‘ELECTED feature articles from each 
KJ issue of ELECTRICAL MANUFACTURING 
are reprinted in complete form for con. 
venient filing and to avoid mutilating 

' copies of the issue. 

New or recent reprints available 
through the Reader Inquiry Facility are 
listed immediately below; any qualified 
reader may secure single copies without 












Lengths from 2" to 30” 
Inside Perimeters, .450" to 25” 
PARAMOUNT Paper Tubes facilitate coil wind- 
ing—insure coil accuracy and stability. Proved 
by use, they have become standard with leading 


“ 


manufacturers of electrical, radio and electronic charge. Earlier titles a which only 
products. Here you are sure to obtain the exact limited quantities remain are listed next 
size and shape you need for coil forms and other as available without charge on letterhead 
uses...from stock arbors, or specially engi- request. Third list in this department 
neered to your specifications. Hi-Dielectric. Hi- includes combined reprints of several re- 
Strength. Kraft, Fish Paper, Red Rope, or any lated articles on selected subjects; copies 
combination, wound on automatic machines. are available at prices stated, on orders 
Tolerances plus or minus .002” @ Also Shellac accompanied by remittance. 


Bonded Kraft Paper Tubes for absolute mois- 


ture resistance. Titles Available Through 


Reader Inquiry Facility 


E PARAMOUNT PAPER TUBE CORP. Note that each reprint described below 
carries a key number which is repeated 
eH 612 LAFAYETTE ST., FORT WAYNE, IND. in the reprint subject list in the Reader 


Mfrs. of Paper Tubing for the Electrical Industry Since 1931 Inquiry Facility. On one of the postpaid 
a return cards, circle numbers for the re- 
oe nn | prints wanted and mail. Quantities are 
limited, and when the initial supply for 
any title is distributed the item is with- 
drawn and no more requests can be filled. 





Serving 


Five New Titles Announced 








Five additional feature articles are 
now ready for distribution. Requests for | 
these reprints, listed first below, should 
be made promptly, since the supply is 
limited. 

Transistors and Transistor Circuits, No- 


since 1887 
vember and December 1952, 16 pages. 
Combined 1eprint of two-part article 


>. discusses theory of conduction: char- 
d “a ie acteristics of point contact and junction 
an transistors; d-c supply circuits for amp- 


Standard and Special Washers, 
of every description, from every 
kind of material, any desired 
finish . . . designed for every 
purpose... utilizing more than 
22,000 Sets of Dies. 


Let us Quote on Your Needs. 


: 

: 
lifiers; applications to trigger circuits, 
sine-wave generators, oscillators and 
photodiodes; includes bibliography 
15 references on other new develop- 

° ° Or 
ments in electronic components. (189) All So 
High-Speed Magnetic Amplifier, Novem- 
ber 1952, 8 pages. New circuit with variety 
l-cycle response time uses standard 














You cé 
power rectifiers and unmatched cores; 
basic circuit discussed; typical design 
worked out. (133) 

Converting to Non-Nickel Stainless Steel, 
October and November 1952, 12 pages: 
Combined reprint of two-part article 
presenting data on relative corrosion 


probler 


Engine 
| New sy 
of the 
compe 


resistance and mechanical properties; | 
recommendations for fabrication by 


eb 
& 7 2 : : ng 
; = os welding, brazing, spinning, stamping 
vay WAS aa a a MFG re wi machining and finishing; several = 
e ry . a a 9) 
THE WORLD’S LARGEST PRODUCER OF WASHERS ereniee ak DENNER . 


Driving Servo Motors with Grid-Con- 


2200 SOUTH BAY STREET e MILWAUKEE 7, WISCONSIN trolled Rectifiers, October 1952, 8 
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‘ Snap Action Switch—Type 13150 

nt Originally designed as a safety switch for automatic 

e- washers, the 13150 is adaptable for use as an interlocking, 

es limit or control switch. 

TS This model is single pole, single throw, normally open. 

Rated 15a—125v a-c; 10a—250v a-c; 14 hp—125/250v a-c. 
““y . Soreng flush mounted plug-in terminals shown. Like all Soreng 
a ;’. products, this switch is constructed to outlast the equipment 
4 on which it is used. Ask for Bulletin CF-118. 

Ww - 

ad 

er Rotary Selector Switch—Type 13200 

. A selector switch of unusual versatility. There are many 

- possible circuiting combinations; positive indexing for two, 

1” three and four positions. 

h- Improved impact plastic case, fine silver contacts, 

d. exclusive slow make and break action are just some of 
the quality characteristics of this model. Developed for 
appliance use, the switch can be used in many 

re other selector applications. Ask for 

or Bulletin CF-117, 

ld 

is 

* 

le 

r- 

yn 

p 

id 

: Other Soreng Switches ; 

5) | " . C 

All Soreng switches are made to special order. A wide ‘¢, Plunger Switth—Type 1520 ae. 





h | Yatiety of types and designs are now in use by customers. Bulletin CF-116 


(d | Youcan be certain Soreng has experience in the switch 
: problems of your field. 

mn Lever Switch—Type 2580 
3) | Engineering service is available to you for development of Bulletin CF-115 
1, 


| ™W switches or modification of present models. For any 
le of the bulletins listed or other information on electrical 





n components, write Starter Switch—Type 12300 

S; Bulletin CF-114 

y | 

g 

) Specialists in Electrical 

: and Electronic Components SORENG MANUFACTURING CORPORATION 
8 


9551 Soreng Ave., Schiller Park, Ill. (Chicago Suburb) + Plants: Schiller Park, Ill.—Fremont, Ohio 
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MB. 
KESTER 


FLUX \ 7 |.) CORE 


KESTER 
FLux-CORE 
SOLDER 


SO SIMPLE to leave your soldering 


troubles to Kester 


Kester alone can provide that 
engineered Flux-Core Solder so essential 


to efficient operation. 


This is possible because only Kester possesses that necessary flexibility 
of flux control (different core sizes), just the right amount of flux 


needed, in the many diameters that range from .009" to %4-inch. 


Technical Laboratories and Field Engineering Service adapt these 


features to specific requirements. 


KESTER SOLDER COMPANY 
1 4209 Wrightwood Ave., Chicago 39 
Newark 5, New Jersey * Brantford, Canada 


nai 


SOLDER 





pages. Basic circuits for d-c¢ and ave 
servo positioning motor controls using 
gas thyratrons as power amplifiers; jp. 

cludes bibliography of 12 references 

on electronic drives. (130) 
Research Progress in Dielectrics—1959 
December 1952, 12 pages. Causes ond 
mechanisms of destruction and de. 
terioration in dielectrics, effects of 
high-energy radiation; new develop. 
ments in ferroelectrics. (121) 


Earlier Titles Available 


For many of the reprints announced 
earlier, the initial print run has beep 
distributed and no more copies can be 
supplied. Only those titles listed below 
are still available through the Reader 
Inquiry Facility as this issue goes to 
press, and quantities in some _ instances 
are low. 

Temperature Prediction in Electronic 
Design, October 1952, 8 pages. Prac. 
tical methods and charts relating tem- 
perature to heat loss through radiation 
and convection. Also, Vapor Cooling 
for High Altitudes, discussing _ the 
problems of cooling with air of de- 
creased density. (123) 

What Makes for Reliability in Relays, 
October 1952, 8 pages. Discussion of 
relay selection factors, and some timely 
suggestions for setting up performance 
standards for industrial and_ military 
service. (131) 

Repulsion-Type Motors, September 1952, 
12 pages. Thorough review of the 
three major types and _ several varia- 
tions; detailed analysis and tabulation 
of operating characteristics. (132) 

Designing for Shell Molded Castings, 
September 1952, 8 pages. Summary 
of design principles and factors im- 
portant in evaluating this mechanized 
method of producing molds. (110) 


Subminiature Electron Tubes Are Reli- 
able, September 1952, 12 pages. Re- 
sistance to heat and shock rather than 
space saving are more important ad- 
vantages in most industrial uses; table 
of types available and sources. (122) 

Selecting Special-Property Organic Fin- 
ishes, August 1952, 8 pages. Properties 
and applications for new coatings based 
on silicones, epoxies and fluorocarbons 
giving high temperature stability and 
corrosion resistance. (115) 

Non-Magnetic Steels, July 1952, 8 pages. 
Four types of alloys available for elec- 
trical design; properties, limitations, 
applications; basic metallurgy respon- 
sible for non-magnetic properties. (126) 

Silent Chain Drives, July 1952, 8 pages. 
Advantages and applications of 80 
called silent chain-driven machinery; 
construction details of several designs; 
factors determining proper selection, 
satisfactory performance, and_ long 
life. (134) 

Roller Chain Drives, April 1952, 8 pages: 
Review of selection factors that influ- 
ence petformance and life for motor oF 
machine drives; efficiency, center dis- 
tance, space, speed, angular velocity 
and reliability. (108) 

JIC Electrical Standards Promote Safety 
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Ninneapolis-Honeywell eliminates soldering operations. .. 
by slipping TEMFLEX 105 over coil leads 


Quantity use of Temflex 105 flexible plastic tubing effects substantial 
savings in assembly costs of the RA 117 Protectorelay oil burner 
control, according to Minneapolis-Honeywell Regulator Company, 
makers of the famous MH Control Systems and Brown Instruments. 
Assembly of the control calls for suitable insulation of two lead 
wires from each of two coils of the type shown in the illustration. 





Conventional methods would call for clipping off the lead wires close 
to the coils, and making soldered joints to insulated wires — calling 
for four soldering operations for each control. 
But Minneapolis-Honeywell merely slips a length of Temflex 105 
over each lead. RESULT: Soldering operations are eliminated . . . 
leads are thoroughly insulated, remain flexible .. . assembly costs 










are cut down. 
Service advantages of Temflex 105 — in this and many other applica- 
tions — are even more outstanding. This Irvington tubing is approved 
by Underwriters’ Laboratories for 90° C operation in oil — as well as 
for continuous operation at 105° C. In addition to this superior oil 
resistance, Temflex 105 offers good resistance to mineral and coal tar 


oof tm 
wort * we, 
ww *t, 


JFRNINGTO 


Get the full facts on Temflex 105 — mail the coupon for free technical data sheet. : 
$:060009890080008080080 8 6 0806886806888 ee 


Send this convenient coupon now Irvington Varnish & Insulator Co. EM-12,/52 


solvents — and prolonged exposure to acids and alkalies has little 
effect on its initial high dielectric strength of 1200 vpm. 





oe 9 Argyle Terrace, Irvington 11, N. J. 
} Gentlemen: 
| Please send me your technical data sheet on Temflex 
} 105 Plastie Tubing. 
| Name Title... 
VARNISH & INSULATOR COMPANY er eee eee 
: 7 Company feat ge ed el eta eee em 
Irvington 11, New Jersey | 
| Street... Te ee Se eS eee 
Plants: Irvington, N. J.; Monrovia. Calif.; Hamilton, Ontario, Canada Wn Sc hack esse aa atone OO ara: SN ase cnemsesere 
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eT ag TAP LONG A] g3 and Ease of Maintenance, March 1952, 
8 pages. Viewpoints of major automo. 
tive users, backed up by typical ex. 

; on iined amples demonstrating the need for the 

- special JIC provisions. (125) 

Improving the Corrosion Resistance of 
Metal Surfaces, February 1952. 8 
pages. Survey of currently used pre- 
conditioning materials and techniques; 
research developments in longer life 
finishes. (119) 
Substitute for Scarce Materials in Spring 
Design, February 1952, 8 pages. De- 
sign steps to take in replacing stainless 

Cool, operetion and <a i a ea : re steel and phosphor bronze. (124) 


thy deigedaentlagcentane aa ’ » ae: Limit Switches in Industrial Machine 
ratings ore possible with . ? sl ‘ 


oe agieaearean ta & ae Control, January and February, 1952, Flec 
*s 16 pages. Combined reprint presents 

> mechanical and electrical characteris- 

a eae : = ‘ tics of industrial and miniature 

Raiancol A switches; various tripping means and 

procedure for incorporating signal into 


Coils wound from single 


circuit, (117) 

Te a * eee Magnetic Parts by Powder Metallurgy, 
eee January 1952, 4 pages. Various ma- 
ene fer jong. ei terials for sintered compacts and the 
— effect of processing factors on mag- 
netic properties and density. (120) 

EST hy ea —- Trend Is to Smaller, Lighter Thermostats, 


most quiet operation. November 1951, 12 pages. Staff sur- 


vey of sources of supply and _ types 


ahaa deine J available; military needs for hermet- 


Large Porous Bronze one sonnets er ically sealed miniatures are being re- 
Bearings operate for } flected in commercial types. (129) 
yeors without showing Re-circulating channels . 
Te lead fugitive oil from nea in ir lac tate 
shaft back to reservoir. pernalitathtdynteets 
CUT Te ae 
CET LT eT PT) * - rye : 
ent nee Earlier Titles Available 


on Letterhead Request 


MARCO SHADED POLE MOTORS HEN the remaining supply for a 


title appears to be insufficient to 


@ The utmost care, backed by long experience in the manufacture of meet the expected number of requests 
shaded pole motors, goes into every MARCO MOTOR for maximum for another month, it is withdrawn from 
efficiency of operation and quiet, long-lasting service. the listing in this department and no 
re ‘re y » » » - 

Precision engineering has produced an electrical design that practically — . sags ad ” by 
eliminates A.C. hum. Mechanical tolerances are precision-held. You eee ce eee 
are assured vibration-free performance because of electronic balancing. anticipate the actual number of requests 
that will be received, and in a few in- 

You are invited to take advantage of our complete Engineering Services stances a modest supply has remained at 


in order that you may be certain of obtaining the best source of power 
for your product. 
MARCO MOTORS are available in 1/100-1/8 H.P. range; 4 and 6 


pole; 1, 2 and 3 speed. Investigate them today. 


the conclusion of the listing. As long as 
the supply lasts, single copies will be 
supplied without charge on letterhead 
requests from qualified readers addressed 
to 





J. A. Campbell 


Director of Reader Service 
Please send me COMPLETE DATA 


The Gage Publishing Company 
on a MARCO Motor to fit our requirements 1250 Sixth Ave., New York 20 


Reliable Electronic Equipment, January 
1951, 4 pages. Report of work done at 


Name | 
Company ................. a a | ONR on both military and industrial 


seeneeses POST O COPE E OEE SEEE STORES ERETERRERSSEE eenseer eeeeeeee eeeeeees seveeeees eeeeeneseeee Runeseseoeecoes feceeeoenees 


equipment. 
RMR Sc 9 le SONI RR a feet isc baaicves recat 


nies ae i... 2 


SI icc ticcomses Shaft Diameter ay ree i , 
. Oiltight Wiring Systems Are Possible, 
Mew ............... Product weal June 1951, 12 i 


Relay Circuit Ideas from Miniature Train 
Control, March 1951, 4 pages. Four 
selective control functions with power 
line control. 


pages. Problems in 
improvising with building construction i 
materials in meeting wiring standards. : 








olla ae hia . 5 : ae 
ialidehd" te Fhp Induction Motors Made in NEMA 

ae tat ae Standard Frames, July 1951, 8 pages. 
at Pe Ce Lace) Analysis of horsepower assignments 


(Continued on page 222) 
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Reader 

Electrical Manufacturing \ r 4 uv j ry 
a ' * 

Facility 


if whatever appears anywhere in this issue, either 
in the editorial or advertising pages, stimulates a 

| desire for additional information, it is only neces- 
sary for readers to record their interests on one of 
the postcards on the following page. The publisher 
wiil function for readers, immediately contacting 
the sources for the data requested or forwarding 
reprints. 


Readers should feel free to make legitimate re- 
quests for any data which they believe will prove 
helpful to them, expand their knowledge or com- 
plete their files. They will be expected to limit their 
requests to those items which are germane to their 
responsibilities and the type of projects in which 
they engage. 

Requests will be processed only if the informa- 
tion requested on the postcard form is complete and 
legible. Note that the card must be posted within 
sixty days after publication; issues are mailed . 

/ promptly on the first of each calendar month. 


If it should prove impractical to use the card, 
write the Editor on company letterhead. 





Electrical Manufacturing READER INQUIRY 


Readers may use any one of the postcards in the opposite page to request anything appearing in this 
issue. To obtain numbered items on this page, simply circle the corresponding number on the card. 






Numbered titles below correspond to PRODUCT descriptions which appear beginning on page 140. 





























1 Textile Motor 13 Jan Octal Sockets 25 Fluorescent Starter Socket 
2 Adjustable-Speed Changer 14 Limit Switches 26 Molded Rubber Connector 
3 Motor Circuit Safety Switch 15 Electric Counters 27 Heat-Resistant Finish 

4 Aluminum Paint 16 Gearmotor 28 Terminal Boards 

5 36-Volt Selenium Rectifier 17 Instrument Resistor 29 Solder-Seal Terminals 

6 Small Sensitive Relay 18 Roller Gear Drive 30 Strain Relief Bushing 

7 Axial Lead Resistors 19 Miniature Thermostat 31 Test Clip 

8 Miniature D-C Generators 20 Limit Switch 32 Varnish Remover 

9 Time Delay Relay 21 Solderless Terminal 33 Flexible Coil Forms 

10 Midget Thermostat 22 Miniature Test Jack 34 Subminiature Potentiometer 
11 Transistor Sockets 23 Automatic Reset Lamp Starter 35 Ethyl Cellulose Cable Clip 
12 Panel Indicator Light 24 Motor Blowers 36 Thin Stainless Steel Strips 


Manufacturers’ literature 


Numbered titles below correspond to LITERATURE reviews which appear beginning on page 194. 


48 Three-Phase Induction Motor 60 Printed Circuits 72 Tungar Bulbs 

49 Nonferrous Powder Parts 61 Industrial Freezers 73 Silicone Product Guide 
50 Wire and Insulation 62 Metals Fabrication Handbook 74 Electronic Instrumentation 
51 Plastic Film Capacitors 63 Industrial Fasteners 75 Soldering Aluminum 

52 Self-Locking Nuts 64 Printed Circuits, Etc. 76 Magnetic Amplifiers 

53 Protective Coatings 65 Motors and Generators 77 Rubber-To-Metal Bonding 
54 Metal Stamping 66 Precision Potentiometers 78 Motor Control Line 

55 Solenoid Valves 67 Encapsulated Resistors 79 Bare Wire Thermocouples 
56 High-Temperature Capacitors 68 Mineral-Insulated Wiring 80 Locknut 

57 Direct-Writing Recorders 69 Electric Tachometers 81 Tachometers 

58 Brazing Alloy Chart 70 Silastic-Filled Magnet Coil 82 Gravity Feed Oilers 

59 Surface Roughness 71 Potentiometer Noise 83 Solenoid Valves 


Reprint service 


Numbered titles below correspond to feature article REPRINTS digested beginning on page 212. 


108 Roller Chain Drives 119 Corrosion-Resisting Surfaces 124 Substitute Spring Materials 
110 Shell Molded Castings 120 Magnetic Powder Parts 125 JIC Standard Wiring 
112 Changing to 430 Stainless 121 Research in Dielectrics, 1952 126 Non-Magnetic Steels 
115 Special-Property Finishes 122 Subminiature Electron Tubes 129 Smaller Thermostats 

117 Applying Limit Switches 123 Calculating Heat Dissipation 130 Thyratron Servo Motor ¥ 


Advertised products 


To request further information on any of the products or services described in advertisements in this issue, 
write the page number and name of advertiser in the space provided under “Advertised Products” on the card. 
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97 Pov 
38 Per 
399 Uni 
40 Sol. 
4) Rec 
42 Osc 
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44 Rec 
45 No 
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84 Pr 
85 Ele 
86 Sc 
87 Pr 
88 Mi 
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93 Si 





131 R 
132 R 
133 F 


t 
134 § 
135 1 








PASSE 


¢ 137 Powered Punch Presses 

r 138 Permanent-Magnet Kits 
399 Universal Gear Train Kit 
40 Soldering lron 

4) Regulated Power Supply 
42 Oscillator 

43 Dynamic Balancing Device 
44 Regulated Power Supply 
45 Noise Analyzer 

46 Oscilloscope 

» 47 Regulated Rectifier 


84 Product Fastening Service 
85 Electric Instruments 

n 9 86 Screw Calculator 
87 Printed Circuits 
88 Magnetic Alloys 

} § 89 Cold Drawn Steel Tubing 
90 Control Panels 
91 Recorders and Indicators 
§2 Photoelectric Controls 
93 Side-Positioning Controls 


131 Reliability in Relays 
2 Repulsion Type Motors 
133 High-Speed Magnetic 
Amplifier 
134 Silent Chain Drives 
5 Transistors and Circuits 


Extra cards are supplied for the convenience of pass-along readers. 


The cards in this issue are good only until January 31, 1953. 
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Need data? 


Desire to bring 
file up to date? 
FIRST CLASS 

Src. 34.9. PLR. Stumped by a problem 

NEW YORK, N. Y. that somebody else 
= 

No Postage Stamp Necessary H mailed in the United States in ng out? 

POSTAGE WILL BE PAID BY— 


Want to know 


JOHN A. CAMPBELL, Director, Reader Service what's going on? 


THE GAGE PUBLISHING COMPANY 
1250 Sixth Avenue 
NEW YORK 20, N.Y. 


Want to keep pace 
with your fob? 


FIRST CLASS 
PERMIT NO. 45 
SEC. 34.9, P.L. & R. 
NEW YORK, N. Y. 


We Pestage Stamp Necessary H mailed in the United Siates 
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ANACONDA MAGNET WIRE 


TOM POLGLASE of Anaconda receives lst award from General 
Chairman A. S. Roberts at Chicago Industrial Packaging and 
Materials Handling Exposition. 


PRIZE-WINNING 


MOLDED SHIPPER 


No problem plagues magnet-wire users more than damage 
to wire shipped in easily-broken wood boxes. Difficult to 
detect, even the slightest injury can conceivably impair 
the performance of finished windings. 

Now a special fibre-molded case* protects wire spools 
from rough, tough handling in transit, stockroom and 
shop. Developed and used by Anaconda, this new con- 
tainer won top honors at the recent 7th Annual Exposition 
of the Society of Industrial Packaging and Materials 
Handling Engineers. 

Made in identical halves, it has met severe tests . . . tests 
under which the best conventional wooden boxes burst. 
After one hundred 30-inch drops, the new case still retained 
its wire spools in perfect shape. 

This molded shipper is 24 lighter, handles easier, stores 
in less space, nests compactly when empty. From factory 
to your workbench it safeguards the exceptional quality 
built into all ANACONDA Magnet Wire—Formvar, Enamel, 
Vitrotext and the others. Ask for full details. Anaconda 
Wire & Cable Company, 25 Broadway, New York 4, N. Y. 


3356 


the right magnet wire for the job 
ANACONDA 


*patent applied for Treg. U.S. Pat. Off. 


OLD AND NEW. Here the new molded fibre containers carry the 
same wire weight as 24 wooden boxes. 


| <&TRAY-LIKE FIBRE CASE is sturdy, handy, has no sharp corners, 


nail or sliver hazards. Top nests in bottom half... takes 14 the 
space of wooden empties. 
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This special coin silver commu- 
tator was developed by Kirk- 
celolo MLM TDL MMe lbaila' Medel 
tact problem in the sensitive 
control mechanism of a diesel 


Tale Tal 


Perhaps we can solve YOUR 
problem next. Our engineers 
will work with you to develop 
new applications or new types 


of commutators to fit your need. 


Send prints for estimate. 
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made by manufacturers to motors built 


to NEMA frames 42, 48, 56 and 66. 


Movable-Electrode Transducer in Dy- 
namic Balancing, July 1951, 8 pages. 
Electron tube measures displacement; 
linear and phase-sensitive amplifiers 
operate meters showing magnitude and 
position of unbalance. 


Electrical Properties of Glass-Fiber 
Paper, August 1951, 8 pages. Insulat- 
ing material with exceptional electrical 
and thermal stability. 


Specifications for Electrodeposited Coat- 
ings, September 1951, 8 pages. Anal- 
ysis of plating standards in common 
use. 


Silicone Rubber Tape for Heavy-Duty 
Motor Insulation, October 1951, 8 
pages. Application data and properties 
for a semi-vulcanized tape useful over 
a wide temperature range. 


| Engineering Manpower Shortage, October 


and November 1951, 8 pages. Com- 
bined reprint; staff survey of need for 
engineers and methods to meet the 
need. 


Metal-Surfaced and Other Fluorocarbon 


Combinations, March 1952, 8 pages. 
Combinations reducing cost and limita- 
tions, while retaining advantages of 
fluorocarbons. 


Combined Reprints 


BECAUSE of the expense involved in 
producing these feature article reprints, 
the free service offered above cannot be 
extended to longer reprints, or to book- 
lets including several reprints on related 
subjects. The following titles therefore 
are available at a modest charge in- 
tended to cover printing, handling and 
postage expense. To keep expense to a 
minimum copies are offered only on re- 
quests accompanied by remittance (in- 
cluding 3 per cent sales tax for New York 
City deliveries). Send orders with remit- 
tance to: 
J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 


Wider Design Opportunities with the 
New Phenolics, June, July, and August 
1952, 28 pages. Combined reprint of 
this three-part feature discusses new 
resin formulations and new manufac- 
turing techniques for molding com- 
pounds and laminates; compounds with 
greater strength, stability, heat resist- 
ance and dielectric properties; includes 
special types of glass-fiber, synthetic 
fiber and epoxy-resin laminates, foam- 
type phenolics. 75 cents 


Adjustable-speed Drives, November 1952, 
24 pages. Concise, complete and sys- 
tematic survey of all the various types 
of electric motors, power conversion 
systems and control methods available 
to solve adjustable-speed drive prob- 
lems; a guide for the selection of the 
proper drive for a given machine; 
comprehensive 8-page bibliography in- 
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ae built into Lamicoi. This thermosetting laminated 
plastic (made with such fillers as glass, nylon, fabric, 
paper, etc., with a variety of synthetic resins) has solved 
the problem of material shortages in many fields. 
Lamicoi may be the answer to the mechanical, struc: 
ural and insulating needs of your application. Here are 


just a few of its many uses: dials, antenna parts, coil 


ulCo 


ELECcCTRICar 


Many specific properties and combinations of proper- 
lles—to suit the exact requirements of you) product — 


INSULATION 





H ah TT: lectric Strengt 
Low Power Factor 
Heat Resistance 


se aero Low Moisture Absorption 
High Impact Resistance 
limensional Stability 
\As 


Light Weight 


1. ¢ 
nsile strenctn 


Abrasion Resistance 
Good Machinability 


Punchability 


forms, tube socket supports, panels, motor and trans- 
former parts, switch gear and relay parts. 

Take advantage of the versatility of LAMico1p; put it 
to work for you. LAmicotp is supplied in standard sheets, 
rods and tubes, or fabricated into parts to your specifi. 
cations. Whatever your electrical insulation problem 
may be, let us put our 58 years of experience at your 
disposal. For a prompt quotation, send blueprints or 


sper ifications. 


4 
MICA enullo'e COMPANY 














Schenectady 1, New York 
Offices in Principal Cities 


LAMICOID (Laminated Plastic) « MICANITE® (Built-up Mica) *« EMPIRE® (Varnished Fabrics and Paper) e« FABRICATED MICA 
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cludes references to texts and article 
. c "s 
bearing on current trends. $1.00 


Applying Magnetic Amplifiers. 40 pages 
Combined reprint of the four 


nea et EOS 









e ; articles 

on Applying Magnetic Amplifiers” }y 

Dornhoefer and Krummenacher pub- 

lished in 1951, plus two related articles 

“2 the application of magnetic ampli- 

| iers to motor speed control. The series 
A of four articles cover the effect of So 

~~ e design factors on performance. and 

* procedure to follow in selecting the 

| ‘eA best combination of rating, power gain 

i a and core material for minimum size 

“ae and cost. $1.50 
Be Overload Protection for Electric Motors. 1 

ec 52 pages. Combined reprint of the 

ae} complete series of eight feature articles 

YI appearing in ELrEcTRICAL MANuFac- 

e rURING On various approaches to the 

No Structural Weakness eh problem of protecting motors and 

ae other power sources from overload 

with aE while providing short-circuit protection 

4 to circuits and wiring. Also included 

a are four other shorter articles on re- 
AMCAR E> lated subjects. For an annotated list of 

“ these articles see the bibliography ap- 

‘¢ pearing in June 1952 on page 308. 
COLD-FLOW Subjects covered include: Interpre- 
tation of ratings, calculating motor- 

temperature curves, fuses vs circuit 

breakers, dual-element fuses, thermal 

overload relays, inherent overheat pro- 

tection and fully magnetic circuit 

breakers. $1.50 

Designing Servomechanism Systems, 56 

pages. Combined reprint of seven fea- 

ture articles on related phases of the 

design of feedback control or servo 

systems and four shorter articles on 

representative servo control applica- 

tions. Included are the four Herst ar- 

ticles on basic fundamentals of servo 

Cold-Flow systems, types of systems, amplifiers 

~~ & and electrical and mechanical design 

; factors. Three additional articles cover 

See the difference! the full range of transducers including 
These two parts, one made by high syachros, movable-electrode tubes, 

. movable-core transformers, and a table 
production Camcar Cold-flow and the listing and comparing 17 specific types. 
other by machining, were microphoto- Applications described are: contour 
graphed to give visual proof of the follower systems, dynamic balancing 
strength and accuracy inherent in machine, stress-strain recorder, motor 
Camcar Cold-flow. speed control, hydraulic piston syn- 

chronizer, tension control, and others. 
Notice the smooth structural lines of the $2.00 
Cold-flow part following the entire Se ; — 
| contour, including the threads. The metal Engineering Testing as a Design om 
| flows where strength is required; machin- 16 pages. Combined repens, on — 
. g phir articles published in ELECTRICAL 
| ing cuts away the natural grain flow. MANUFACTURING in a planned program 
| Order Camcar Cold-flow small metal covering major phases of instrumenta- 
i . tion as a function of product develop- 
parts for maximum tensile strength and gts in payee 
= : ment. Subjects include: engineermg | @ ae 
close tolerances. You'll be convinced of and environmental testing in the small | 
the tremendous quality and production plant; methods and equipment for 
advantages on your first Camcar sound and vibration; use of the vac- 
Cold-flow order. Send us parts or uum tube voltmeter, oscilloscope and 
prints today. high-speed photography in design; 
measurements of interrupted d-c non- | 
sinusoidal a-c circuits. Also ne r 
| are two articles on testing winding 
Telephone 5-9451 @ Teletype RK-8653 AMCAR SCREW & MFG. CORP. sail = production and one om fe 
| the problem of radio interference 2 © * 
‘ 607 EIGHTEENTH AVENUE, ROCKFORD, ILLINOIS r-f power equipment. For an annotated 
"2. ace list of these articles see the bibliogra- GE 
~9y, youR “°SEMB,y | phy appearing in October 1952, page 
; “ION pesignen FO* “! Ne, 346. $2.50 
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0 @ APPLICATION HINTS — Booklet offers concise in- 
a formation for product designers on how and where to use 
: such well-known G-E products as Flamenol*, Geoprene, 
0 PreenX, and Deltabeston* wires, cables, and cords and 
; Formex* and Deltabeston magnet wires. 

@ SPECIFICATION CHARTS—Readable charts include 
Ss, the facts you need to know before you specify. At a 
. glance you know the electrical and mechanical char- 
ur acteristics, Underwriters’ Laboratories designations, and 
. insulation types. 

@ INSULATION DATA—Information on each type of 
00 - el wire points out what each insulation and wire construc- 
ol, : tion will do for your product. Temperature ranges, re- 
ve | es oe ; sistance to moisture, and other important practical data 
om ’ eit. are clearly stated. 

: . q 13 *Registered Trade-mark of General Electric Company 

77°? _\\= =) = SEND FOR YOUR FREE COPY TODAY == 
for 1 3 | Section W31-1222, Construction Materials Division, i 
ac- 4 : a | General Electric Company, Bridgeport 2, Connecticut l 
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SILVER GRAPHALLOY 





... for applications re- 
quiring low electrical 
noise, low and constant 
contact drop, high cur- 
rent density and mini- 
mum wear. 





EXTENSIVELY USED IN 


SELSYNS 
ROTATING THERMOCOUPLE and 
STRAIN-GAGE CIRCUITS 
ROTATING JOINTS 
GUN-FIRE CONTROLS 
DYNAMOTORS etc. 


Wide range of grades available for standard 
and special applications. 


Brush holders and coinsilver slip rings avail- 
able for use with Silver Graphalloy Brushes. 


OTHER GRAPHALLOY PRODUCTS: 


Oil-free self-lubricating 
Bushings and Bearings, Oil- 
free Piston Rings, Seal Rings, 
Thrust and Friction Washers, 
Pump Vanes. 


Write us for Data Sheets and further information. Outline 


your problem and we will apply our years of accumulated 


experience toward its solution 


ae aah 
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Associations 
and Societies 





AIEE Appoints Hibshman 


Nelson S. Hibshman, dean of the 
School of Engineering, Pratt Institute, 
Brooklyn, has been appointed assistant 
secretary of the American Institute of 





Nelson S. Hibshman 


Electrical Engineers and will join the 
staff about Jan. 5. 

It is expected that Dean Hibshman, 
who is treasurer of the Institute, will 
succeed H. H. Henline, Institute Secre- 
tary, upon the latter’s retirement in the 
spring of 1954. 


RTMA Broadens Scope of 
Receiver Section 

Reflecting the ever-expanding use of 
electronics, the Receiver Section of the 
Engineering Department of the Radio- 
Television Manufacturers Association has 
broadened its scope and changed _ its 
name to the General Electronics and 
Receiver Section. 

At present, plans are underway to 
establish active committees on the fol- 
lowing electronic computers, 
high precision potentiometers, magnetic 
amplifiers, electronic devices for elec- 
tronic control, and nuclear instrumenta- 


subjects: 


| tion. 


Several committees also were placed 
in the General Electronics and Receiver 
Section. These committees, which retain 
their former RTMA code designations, 


are: CC—Committee on Color Coding; | 


PV—Committee on Preferred Values; and 
HW—Committee on Thermoplastic Hook- 
Up Wire. 


Magnesium Association 
Elects Kirkpatrick 

At its annual meeting, the Magnesium 
Association elected as president J. S. 
Kirkpatrick, director of research and 
development, Brooks and Perkins, Inc. 
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For more than 25 years, 
Kenyon has led the field in 
producing premium quality 
transformers. These rugged 
units are (1) engineered to 
specific requirements (2) 
manufactured for 





emma 


long, 
trouble-free operation (3) meet 
all Army-Navy specifications. 


KENYON TRANSFORMERS FOR 
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e¢ JAN Applications 

e Radar 

¢ Broadcast 

e Atomic Energy Equipment 
¢ Special Machinery 
Automatic Controls 
Experimental Laboratories 


v 


be 


Write for details 


KENYON TRANSFORMER CO., Inc. 
840 Barry Street, New York 59, N. Y. 
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MOLONEY tiiperbore ELECTRONIC CORES 


Over 200 manufacturers of electronic products for ulti- 
mate use by the U. S. Government are now using 
Moloney HiperCore Cores for Electronic Transformers. 


More than 1000 standard sizes are available in quantity 


to such manufacturers in thicknesses from 1 mil to 12 


| miland in widths from 1%". HiperCore Electronic Cores 


: 
: 


are of wound core construction using oriented-grain, 
cold-rolled silicon steel which results in greater flux 
carrying capacity and lower losses than other type cores 
of comparable sizes. These smaller, lighter cores per- 
form better and permit increased production by savings 
in assembly time. 


Rigid control of core production permits these cores 
to test well within industry tolerances. Table at right 
shows typical test requirements. Special tests for specific 
operating conditions are made when desired. 


Write today for further information. 


ME-82-27 





MOLONEY ELECTRIC COMPANY 
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FACTORIES AT 





STANDARD TESTS 


All 12 mil cores are tested for core loss (true watts) and excit- 
ing volt-amperes (apparent watts) at 60 cycles. 4 mil cores are 
tested at 400 cycles. Following table gives maximum test values. 
Average values are approximately 20% less than maximum, 


| 
12 Mil 4 Mil— 400 Cycle 


-60 Cycle | 
@ 15000 gauss | @ 10000 gauss 


4 ee 


0.95 x Ibs. 










- 
Bi a — 
| Core Loss (TW) 4.4 x Ibs. 


Exciting Volt-Amps (AW) | 1.75 x Ibs. + 6.25A* | 5.0.x Ibs. + 16.6A* 
} 4 . -saidainiguiasdiaieaccaeall 


* A = Gross Area of core face in Sq. In. 





All 2 mil cores are tested for pulse permeability by using a 2 
microsecond pulse width at 400 P. P. S. and maximum flux 
density of 10000 gauss. The minimum permeability will be 500. 


All 1 mil cores are tested for pulse permeability by using a 0.25 
microsecond pulse width at 4000 P. P. S. and maximum flux 
density of 3000 gauss. The minimum permeability will be 175. 








ST. LOUIS, MO. AND TORONTO, 


ONT., 











CANADA 








(lal i hy Jepe 












228 


9115 GEORGE AVENUE e 





PRODUCTS, INC. 


CLEVELAND 5, OHIO 


uUperior 
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BRUSHES 


Write for sample assortment or 
test samples for your specific job. 


KESTER SOLDER COMPANY 
4209 Wrightwood Ave., Chicago 39 
Newark 5, New Jersey © Brantford, Canada 


. Good, Way 


TO SAVE PRODUCTION TIME 


KESTER 
SOLDERFORMS 


For Soldering with flame, 
oven, induction and conventional iron. 


DIMENSIONAL STABILITY Every single Kester 
Solderform is made exactly to specification. 
What’s more ... they are delivered that 
way to you, in perfect condition, because 
of Kester’s scientific packaging. 


carbon-resistance, 


43144 


SOLDER 





IRE Bestows Awards 


Brig. General David Sarnoff, chairman 
of the board of the Radio Corporation 
of America, has been named the first 
recipient of the newly established Found- 
ers Award by the Institute of Radio 
Engineers. The award was given “for 
outstanding contributions to the radio 
engineering profession through wise and 
courageous leadership in the planning 
and administration of technical develop- 
ments which have greatly increased the 
impact of electronics on the public 
welfare.” 

The Founders Award will be given 
only on special occasions and not. an- 
nually. 

Dr. Robert M. Page, superintendent 
of Radio Division III and associate to 
the director of research of the U. S. 
Naval Research Laboratory, Washington. 
D. C., was named the recipient of the 
1953 Harry Diamond Memorial Award, 
given annually to a person in govern- 
ment service for his “outstanding con- 
tributions to the development of radar 
through pioneering work and_ through 
sustained efforts over the years.” 

The 1953 Browder J. Thompson 
Memorial Prize will be awarded to Rich- 
ard C. Booton, Jr., of the Massachusetts 
Institute of Technology for his paper 
entitled, “An Optimization Theory for 
Time-Varying Linear Systems with Non- 
stationary Statistical Inputs.” 

Edward O. Johnson and William M. 
Webster, Jr.. RCA Laboratories Division, 
Princeton, N. J., were named recipients 
of the 1953 Editor's Award for their 
paper entitled, “The Plasmatron, A Con- 
tinuously Controllable | Gas-Discharge 
Developmental Tube.” 

Presentation of these awards will be 
made at the annual banquet to be held 
at the Waldorf-Astoria, New York City, 
on March 25, 1953, during the Institute’s 
national convention. 


Plummer Elected President 

The American Welding Society has 
elected Fred L. Plummer, director of 
engineering, Hammond Iron Works, 
Warren, Pa., as its president for 1952-53. 
Mr. Plummer assumed office during the 
annual meeting of the Society in October 
in Philadelphia. 


AIEE Discusses Electrical Recording 
And Controlling Instruments 
Seventeen technical papers were pre- 
sented during a two-day American Insti- 
tute of Electrical Engineers Technical 
Conference on Recording and Control- 
ling Instruments held at the Benjamin 
Franklin Hotel, Philadelphia, Nov. 17-18. 
Cooperating societies were the Instru- 
ment Society of America and the Ameri- 
can Society of Mechanical Engineers. 


Conference on Electrical 
Insulation Elects Officers 

At the annual meeting of the Con- 
ference on Electrical Insulation, the fol- 
lowing officers were elected for 1953. 
Chairman, D. W. Kitchin, Simplex Wire 
& Cable Co.; vice chairman, G. T- 
Kohman, Bell Telephone Labs.; secre- 
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Calendar of 
Meetings 


Dec. 10-12—Conference on Elec- 
trical Computers, co-sponsored by 
the Institute of Radio Engineers 
and the American Institute — of 
Electrical Engineers, Park Shera- 
ton Hotel, New York. 


Jan. 14-16—Third Conference on 
High - Frequency Measurements, 
sponsored jointly by the National 
Bureau of Standards, The Insti- 
tute of Radio Engineers, and the 
American Institute of Electrical 
Engineers, Statler Hotel, Washing- 
ton, 1). i. 


Jan. 19-23—Winter General Meet- 
ing, American Institute of Electri- 
cal Engineers, Hotel Statler, New 
York. 


Jan. 21-23—Ninth Annual Tech- 
nical Conference, Society of Plas- 
tics Engineers, Inc., Hotel Statler, 
Boston. 


Jan. 26-30—Eleventh International 
Heating and Ventilating Exposi- 
tion, to be held in conjunction with 
the 59th Annual Meeting of the 
American Society of Heating and 
Ventilating Engineers, Internation- 
al Amphitheatre, Chicago. 


Feb. 4-6—Western Computer Con- 
ference, sponsored by the joint 
Computer Conterence Committee 
of the Institute of Radio Engineers 
and the American Institute of Elec- 
trical Engineers, Hotel Statler, Los 
Angeles. 


Feb. 18-20—Eighth Annual Con- 
ference, sponsored by the Rein- 
forced Plastics Division of the 
Society of the Plastics Industry, 
Inc., Hotel Shoreham, Washington, 
Dy: <. 


March 9-12 — National Electrical 
Manufacturers Association, Edge- 
water Beach Hotel, Chicago. 





tary, A. H. 
tric Co. 

The Conference is sponsored by the 
National Research Council. 


Sharbaugh, General Elec- 


ASTE Research Fund Committee 

Holds Meeting 

The first meeting of the newly elected 
members of the American Society of 
Tool Engineers Tool Engineering Re- 
search Fund Committee was recently 
held at ASTE headquarters to discuss 
plans for carrying out scientific research 
projects in the fields of manufacturing, 
manufacturing processes, and allied tool 
engineering fields. 

In addition to laying tentative plans 
lor making use of industrial laboratories, 
colleges and universities throughout the 
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SUPERIOR CARBON PRODUCTS, INC. 
9115 GEORGE AVENUE ¢ CLEVELAND 5, OHIO 





EVERY DESIRABLE CHARACTERISTIC 


Smallest in size. 

Sealed in Silicone. 

100% impervious to moisture and salt 
spray. 

Complete welded 
terminal to terminal. 
Temperature coefficient 
degree C. 

Ranges from .05 Ohms to 55,000 Ohms, 
depending on type. 

Tolerance .1%, .5%, 1%, 3% and 5%. 
RH Types — Silicone sealed in a die-cast, 
black anodized radiator finned housing 
and mounts on sub-panel for maximum 
heat dissipation. 

Prompt Delivery. 

Let us quote on your immediate needs. 


construction from 


0.00002 per 


Phone, wire or write George Risk—1306 28th Ave. 
Telephone 2139, Columbus, Nebr. for prices & delivery. 
(We also manufacture deposited carbon resistors) 


In Canada: Teletronics Corp., Ltd., Toronto and Montreal 
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25-Watt 
Type RH-25 


50-Watt 
Type RH-50 





2-Watt 


Type RS-2 






5-Watt Type RS-5 
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10-Watt Type RS-10 
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MINIATURE PRECISION 
RESISTORS 


MANUFACTURED IN 
ACCORDANCE TO 
JAN-R-26A Specifications 
Characteristic G' 


Columbus, 
Nebraska 
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More and more products 


many a sleepless are being improved by the 


inclusion of Heli-Coil screw 
thread Inserts. Case his- 


"~ 4 tories are graphically - 
night. Why not sented in peulcAtl « 
paneer which is yours 
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nation to carry out research projects, the 
committee named Frank W. Wilson 
ASTE technical director, as acting tech. 
nical director of the Fund and Harry E. 
Conrad, ASTE executive secretary, as 
acting secretary. 

The American Society of Tool En- 
gineers has already appropriated $75,000 
as an initial contribution to assist in the 
establishment of the Tool Engineering 
Research Fund. 


Titles of Coating Papers 
At NACE Meeting Announced 

Titles of the papers to be presented 
at the Protective Coatings Symposium 
at the National Association of Corrosion 
Engineers meeting in Chicago, March 
16-20, 1953, have been announced. Ihp- 
cluded among them is “Weld Seam and 
Weld Flux Effects on Coating Life,” by 
A. J. Liebman. 


IRE Elects Officers for 1953 

Dr. James W. McRae, vice president 
of Bell Telephone Laboratories, New 
York, has been elected president of the 
Institute of Radio Engineers for 1953. 
He succeeds Dr. Donald B. Sinclair, 
chief engineer of the General Radio Co., 
Cambridge, Mass., as head of the inter- 
national society of over 30,000 radio en- 
gineers and scientists. 

S. R. Kantebet, general manager of 
the Government of India Overseas Com- 
munications, will succeed Harold L. 
Kirke, assistant chief engineer of the 
British Broadcasting System, as IRE vice 
president in recognition of the interna 
tional character of the Institute’s mem- 
bership and _ activities. 





Standards 


Electronic Iron-Core Dimensions 

All of the types of electronic cores 
made from iron powder are listed by the 
Metal Powder Association in a standard 
brought up to date and re-issued with 
the designation 11-52T, “Electronic Iron 
Core Preferred Dimensional Specifica- 
tions.” 

As revised, the Standard defines the 
terms commonly associated with elec- 
tronic cores made from powdered mag- 
netic materials and specifies the preferred 
dimensions of standard sizes and shapes. 
Dimensions are listed in detail for plain 
iron cores, insert iron cores, threaded 
iron cores, tuning cores and sleeve iron 
cores. In addition to diameters and 
lengths, data are provided fer concet- 
tricity, screwdriver slot dimensions am 
hexagonal hole sizes, as well as for 
threaded spring type and spaded insert 
sizes. Copies of the Standard may 
obtained for $.25 each from the Metal 
Powder Association, 420 Lexington Ave. 


New York 17. 
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10 reasons why you get more 
protection for wire with 









TYPICAL APPLICATIONS OF NYLON WIRE-JACKETING INCLUDE: 


@ Switchboards @ Instrument wiring @ Multiconductor cables 
@ Intercommunication systems @ Automotive, marine and aviation wiring 
Also used as primary insulation (magnet wire, etc.) and in molded electrical part: 
Perhaps these versatile properties of Du Pont nylon can 
help you solve a manufacturing problem. For further in- 
formation on nylon and other Du Pont plastics, write: 


E. |. du Pont de Nemours & Co. (Inc.) 
Polychemicals Department; District Offices: 
350 Fifth Avenue, New York 1, New York 

7 S. Dearborn Street, Chicago 3, Illinois 
845 E. 60th Street, Los Angeles 1, California 
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Better Things for Better Living 


-..through Chemistry 


Polychemicals 
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less jacketing—using 
Du Pont 
Woh Plastic 


1. Resistance to oil and gasoline Du Pont nylon is 
not affected by many common chemicals and solvents, 
including hydrocarbons, alkalis, dilute acids, ketones, etc. 


Independent tests have 
proved nylon plastic vastly superior to cotton and 
synthetic fibrous coverings in this respect. 


2. Resistance to fungus 


3. Resistance to abrasion Proved in service over the 
roughest terrains as jacketing for insulated wire—both 
military and civilian uses. 


4. Resistamce to heat When applied over primary 
insulation, nylon jacketing reduces deformation under 
load at elevated temperatures. Withstands continuous 
exposure at 120°C. . . . has Underwriters’ approval in 
certain constructions at 90°C. 


5. Reduces plasticizer volatilization of primary in- 
sulation. 


6. Toughness in thin sections Its toughness permits 


use in thin coatings... nylon jackets now in commercial 
use range from 3 to 15 mils in thickness. Small diameter 


permits more wires in limited areas. 


7. Lightness of weight Nylon has a specific gravity of 
1.08-1.14. Coupled with thin coating required, this 
means a saving in weight over conventional jacketing 
materials. 


8. Smoothness Nylon has a smooth surface that 


allows easy pulling through narrow openings. 


9. Good temperature flexibility Nylon jackets do not 
break when flexed at temperatures as low as —40°F. 


10. High extrusion speeds Nylon has been applied 


commercially.at speeds as high as 1,000 feet per minute. 
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CoRR Manufacturers | 
for ELBOW GREASE HM ATUITENTON 


For these selected publications on ma. 
terials, components, technical data and 
engineering services write direct to the 





manufacturer On company _leterhead. M 
mentioning ELECTRICAL MANUFACTURING barbs 
as your source. See “Literature for the 
Asking” on page 194 for other publica- plu 
tions available through the Reader In- bearing 
quiry Facility. tior 
aa of the 
EDDY-CURRENT ROTATING EQUIP. 
MENT Containing cutaway view and ma 
curves and other illustrations, 16-page GRA 
booklet discusses the principles of opera- pres 
tion, characteristics and applications of to 
eddy-current couplings, drives and 
brakes. Data are presented on typical out} 
units and capsule case-histories are in- machir 
cluded. To obtain a copy, send a letter- can 
head request to Dynamatic Corp., 3307 
l4th Ave., Kenosha, Wis. ; 
thus ; 


PRECISION CONTROL UNITS—Illus- 
trated 12-page pamphlet describes basic 
models of a line of servo amplifiers, con- 
trol motors, induction generators and 


miniature gear trains. Data are provided fils 
ati ee on ratings, dimensions, construction de- 
THE eee ts hii tails and other pertinent information. 
Emphasis is placed on the ability to 
modify basic units to meet requirements 
FOR Vas aR PRODUCTION of specific applications. Copies of pam- 
phlet may be obtained by addressing a 


letterhead request to Transicoil Corp. 
107 Grand St., New York 13. 





Old-fashioned, muscle-operated arbor presses cause oper- 
ator fatigue that results in costly rejects, wasted material 
and reduced production. 

Why not revitalize your production lines with Hannifin 
Han-D-Presses that assure uniformity of work on every 
piece? These modern tools, which operate off your shop air 


& 
supply, will speed work on small parts jobs such as staking, Book Reviews 
Exclusive Electric press-assembly, forming, punching and marking. 
Control Valve Features include: safe, easy hand or foot operation with 
ee electric controls; rugged cup-type piston and honed cylin- 











ment—the der; guided ram and rigid frame; removable steel base 
“DIRECTAIR” I s - tas 8 : oe Electron Tubes in Industry, Third Edi- 
control valve. Safe, Plate. Two sizes: 4-ton and 1-ton capacities. son iy Katth, Henney aul inka 
lit. d, . r if . . ; ce ; 
ee Fahnestock. McGraw-Hill Book Co., 


330 W. 42nd St., New York 36. 353 


pp. $6.00. 
This edition has almost been com- 


pletely rewritten since the second one 
AIR PRESSES © HYDRAULIC PRESSES © CYLINDERS ¢ VALVES was issued in 1937. Compared with “Ra- 


dio Engineering Handbook,” written by 


HANNIFIN CORPORATION mend ates dike ‘Geum ib en a 
— en © —-:1149 S. Kilbourn Ave., Chicago 24, Il. Ree. Fieemney, tals teas: 08S 
, Please send Bulletin 251 on Han-D-Presses. more popular level and steered strictly 


A colorful descriptive 
booklet on Hannifin 
Han-D.-Presses will 
be sent on request. 
Mail the coupon. 


toward the interests of those designers 
who would apply electronic principles in 
industry as contrasted with communica- 
tha Sree tnesheesekdinenhsssesdrvenecanicee ness tions. It is aimed more at the level of an 

electrical or mechanical engineer who 
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Address needs to get a quick grasp of electronics 
COSCO H SCE SECO CE SEES EE COE O OEE EEO SOS CELL CE LESS : , : 
for design purposes. DIY 
i a State The complicated theoretical aspects ot 
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McCormick cotton picker uses 


GRAMIX bearings 


As one of International Harvester’s big high-drum type 
McCormick Cotton Pickers moves down a row of cotton. 600 
barbed picking fingers, rotating at speeds up to 2700 r.p.m.’s, 
pluck the cotton from the open bolls. And bronze GRAMIX 
hearings, on the barbed fingers, help make the successful opera- 
tion of this ingenious picking device possible. This is typical 
of the way GRAMIX parts have helped improve many products 
and made the development of many other products possible. 7 7 4 
GRAMIX is produced from metal powders, compacted under 
pressures up to 70,000 psi and sintered at high temperatures 
to form strong, tough alloyed metal parts that will usually 
outperform and outlast parts produced by old fashioned 
machining methods. GRAMIX bearings and other specialty parts: 
can be die-pressed into fairly intricate shapes with tolerances 
as close as .0005”. They require little or no machining, 
thus saving man-hours of production time and greatly reducing GRAMIX bearings like this 
scrap loss and waste. Because of their porous structure, 2 | 
GRAMIX parts require less metal and they can be oil- help the barbed fingers of the | 
impregnated during manufacture to insure a constant oil 
film at the bearing surface. Chances are the special properties 








picking unit operate so 


and characteristics of GRAMIX can help cut costs and _ efficiently in the amazing 
improve the performance of your products. For 


complete information about GRAMIX, write us today. McCormick Cotton Picker. 





PICKING FINGER. Note GRAMIX 
. bearing at base. 
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A compact motor built for long life 
with trouble-free performance — those 
were the main requirements of AIRCO 
for their No. 10 Radiagraph motor 
driven gas cutting machine. 


After exhaustive tests AIRCO engi- 
neers chose EMC Model 11A a variable 
speed motor equipped with an EMC 
gear unit. This EMC motor drives the 
radiagraph in either direction, forward 
or reverse, and at a wide range in 
cutting speeds of from 4 to 50 inches 
per minute. 


AIRCO engineers and engineers from 
hundreds of leading manufacturers are 
specifying EMC and CYCLOHM frac- 
tional h.p. motors in more than 1000 
applications. The wide range of h.p. 


Universal and Direct Current 
(1/1000 to 1/2 h.p.) 


Shaded Pole 
(1/2000 to 1/15 h.p.) 


Induction Types 
(1/1400 to 1/4 h.p.) 


DEPT. EM-10 « 


tLe 
ETE 


Airco specifications 
at low cost! 





HOWARD INDUSTRIES, INC. « 


ratings, gear units and tremendous 
versatility of the EMC and CYCLOHM 
line will assure you of the right motor 
for virtually any job. 


If you are using or choosing frac- 
tional h.p. motors, why not write today 
for complete information. All EMC and 
CYCLOHM standard motors are easily 
adaptable to meet special specifica- 
tions. Our engineers will be 
happy to give your problems prompt, 
efficient attention. Write or phone 
(Racine 2-2731) ask..for Chief Sales 
Engineer. 


sales 


Mes ee Bl) 
WAL SL a td te 


HOWARD 


RACINE, WISCONSIN 


pivisions: EM(evectric motor corp.) cYCLOHM MOTOR CORP. 











electron-tube technology have been held 
to a minimum. On the other hand, the 
working out of basic circuits with typical 
constants does much to clarify principles 
the authors seek to establish. Extended 
references provide sources of more de 
tailed information. 

After covering basic tube principle 
and circuits in several chapters, the book 
covers such applications as rectifiers and 
power supplies, electronic motor control. 
instruments for measurement and con- 
trol, counter and divider circuits, and 
high-frequency heating and welding. 


Lead in Modern Industry—Published by 
Lead Industries Association, 420 Lex- 
ington Ave., New York 17. 230 pp. 
$1.50. 


A reference source of technical and 
general design data on lead and its com- 
pounds, along with metallurgical and 
chemical information of background in- 
terest in design. Separate chapters discuss 
applications in storage batteries, cable, 
X-ray shielding, solders, bearings, and in 
corrosion resistant structures and _protec- 
tive finishes. Forms and fabricating proc- 
esses are covered also. Three concluding 
chapters give complete information on 
specifications, properties of lead and lead 
alloys, and physical constants of lead 
compounds. 


Technical Data on Plastics—Published by 
the Manufacturing Chemists’ Associa- 
tion, 246 Woodward Bldg., Washing- 
ton 5, D. C. 184 pp. $2.50 
The revised 4th edition, as might be 

expected, covers more ground than the 

previous edition issued in 1948. Alkyd 
resins, silicone molding compounds and 
the epoxy resins are included, bringing 
the total number of plastics materials 
covered to twenty-four. In addition, two 
new sections are devoted to foamed 
plastics and plastics films, respectively. 
As in previous editions, the technical 
data are comprehensive and completely 
tabulated. It should be noted that all 
data are derived from tests made by the 
plastics manufacturers themselves. 


Reader Inquiry 
Facility 
Postpaid return cards are pro- 
vided on page 217 as a convenience 
to the reader in obtaining— 


New Components and Materials 
Additional data from the sup- 
plier on any items reviewed in 


this issue. 


Literature for the Asking 
A copy of any manufacturer's 
publication reviewed in_ this 
issue. 


Feature Article Reprints 
Single copies of selected feature 
articles reprinted for the ‘con- 
venience in filing. 
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at high frequencies ...an 
outstanding advantage of 
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PORCELAI| 


in high-frequency applications, the elec- Porcelain for consideration in a wide 
trical loss factor is vital. That's why variety of applications. It is up to 50% 
ZIRCON PORCELAIN is becoming in- stronger than other porcelain-type ma- 
creasingly popular: its low loss factor terials; has high resistance to thermal — 


places it in the three highest classifica- 
tions of ceramic high-frequency insula- 
tors, by A.S.A. standards.* 


shock, corrosive attack and abrasion;. : 
and provides excellent workability in 


? the plastic state, compared with other © 
Other characteristics recommend Zircon porcelains. 


\ ‘ | 
*L-4, L-5 and L-6, with loss factors at } megacycle of .016, .008 and .004. of og 
| 


Zircon Porcelain offers advantages in almost all 
uses where vitreous porcelain-type product is to 
be preferred. A pioneer in its development, TAM 
has considerable experience on which to draw in 
making recommendations for individual applica- 
tions. Write today for information on adaptability 
of TAM Zircon Porcelain to your requirements. 
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U.S. Pat. off. 


TITANIUM ALLOY MFG. DIVISION | 
| 


NATIONAL LEAD COMPANY 
Executive and Sales Office: 111] BROADWAY, NEW YORK CITY - General Offices, Works, and Research Laboratories: NIAGARA FALLS, N.Y. 
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If you use parts like these (up to 14” dia. 
and to 11%” length) in large quantities, 
it is almost certain that we can show you 
a big saving. And assure on-time de- 
liveries to meet your pressing defense 
work schedules. We have something 
unique back of that claim... 

OUR QUOTE IS LOWER BECAUSE NOBODY HAS 
WHAT WE HAVE To be able to produce our 
famous Bead Chain to sell for pennies 
per yard, we had to develop our own 
equipment and method . . . our MULTI- 
SWAGE Method. 

Instead of turning and drilling small 
parts from solid rod, or stamping and 
forming them, this advanced method 
automatically swages them from flat 
stock into precision tubular forms, with 
tight seams. By increasing the produc- 
tion rate many times, and eliminating 
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scrap, this saves a large part of the cost 
by other methods. 


FAMOUS USERS PROVE IT For years leading 
manufacturers in the radio and elec- 
tronics field have depended on us to cut 
costs of millions of contact pins, ter- 
minals, jacks and sleeves. And, for 
pinlike parts and variations of bushings 
needed for mechanical purposes, we are 
r\- .woney-saving supplier to scores of 
prominent makers of toys, business ma- 
chines, appliances, ventilators etc. 

WHAT WE CAN MAKE Our Bead Chain 
MULTI-SWAGE Method permits parts 
to be beaded, grooved, shouldered, and 
of almost any metal. Generally, they 
should not exceed 14” dia. or 1%" 
length. Catalog shows many Standard 
Items available in small quantity. Spectal 
Designs must usually be ordered in lots 
of a half-million or more, unless they 
are frequently re-ordered. 

GET COST COMPARISON! Send blueprint or 
sample and quantity requirements. Our 
engineers will return an eye-opener 
on economy. 


tet BEAD CHAIN make it by the 


MULTI-SWAGE 
METHOD 


I want this Catalog-Data Folder 


The Bead Chain Manufacturing Co. 
13 Mountain Grove St., Bridgeport, Conn. 
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MEN in 
INDUSTRY 


Hubert J. Schlafly, Jr. has been elected 
vice president in charge of engineering 
of TelePrompTer Corp., New York, 





John Paul Jones has been named direc- 
tor of engineering for Bendix Home Ap- 
pliances, South Bend, Ind. 


Abraham Hyman has joined the JFD 
Mfg. Co., Inc., Brooklyn, N.Y., as elec- 


tronic consultant. 


A. E. Abel has been appointed assist- 
ant director of engineering and research 
for the Bendix Radio Div. of Bendix 
Aviation Corp., Towson, Md. 


Dwain E. Fritz has been appointed 
director of engineering and assistant to 
the president of Jack & Heintz, Inc., 
Cleveland. In addition, Joseph E. Mul- 
heim, formerly assistant manager of the 
Westinghouse aviation engineering de- 
partment, has joined the company as 
chief project engineer and acting chief 
engineer, and Ralph J. Eschborn has 
been promoted to the position of execu- 
tive engineering manager. 


Dr. E. I. Shobert has been appointed 
manager of carbon research and engi- 
neering for the Stackpole Carbon Co., St. 
Marys, Pa., and Henry M. Dressel will 
serve as director of research and engi- 
neering for the firm’s electronic compo- 
nents division. Other Stackpole appoint- 
ments include: L. D. Andrews, director 
of research and engineering on magnetic 
materials; E. F. Kiefer, director of re- 
search and engineering on carbon prod- 
ucts; and F. X. Sorg, director of research 
and engineering on fixed resistors. 


Harmon H. Gillman has been ap- 
pointed technical director of Bishop Man- 
ufacturing Corp., Cedar Grove, N. J. 
manufacturers — of insulating 
tapes and compounds. 


electrical 


Dr. David B. Parkinson has been 
named production engineering manage! 
by the Brush Development Co., Cleve- 


land. 


Dr. Glenn H. McIntyre and Orville 0. 
Kenworthy were appointed to new ke} 
posts with the Ferro Corp., Kirkland, Ill 
Dr. McIntyre was named technical direc- 
tor of the Corporation; Mr. Kenworthy, 
director of research. 


R. F. Ledford has been appointed di- 
rector of research and sales at the Indus- 
trial Filter & Pump Mfg. Co., Chicago. 


Walter Morris has become associated 
with Tempel Mfg. Co., Chicago. Mr. 


Morris will devote himself to the devel- 
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It’s a fact and here’s 
why! First, Chester quality 
control engineers certify every phase 
of manufacture from raw material to 
finished product packed for shipment. 
No detail is too small or unimportant 
to merit their full attention. Second, 
quality in turn governs production — 
not a single foot of Chester wire or 
cable is ever “hurried through” to meet 
a shipping date or heavy schedule. 
Extra shifts, not faster production is 
the method used to break bottlenecks 
at Chester. 


This two way quality control is just 
one of many important reasons why 
electrical and electronic men, in in- 
creasing number, specify Chester wire 
and cable for an extra measure of 
reliability. Why not check your re- 
quirements with Chester today. 


FOR EVERY APPLICATION — 


JAN-C-76 Wires © 80°-90°-105°C 
Hook-Up Wire * Shielded Wire and Cable 
Flexible Cords * Coaxial Cable * Television 
Lead-in Cable * Gas Tube High Tension 
Cable ¢ Oil Burner Ignition Cable ¢ Bilast- 
ing Wire * Thermostat Cable ¢ Bell and 
Office Wire * TW Building and Fixture Wire 


CHESTER casLe CORP 


N E W 


Cc 8 8 ¥ 2S, 
MANUFACTURERS OF QUALITY 
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WIRE AND CABLE FOR EVERY ELECTRICAL 
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INSTRUMENT WIRES 
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Rely on Plasticord and 
Plasticote - write for 
the new Catalog today 
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opment and research program of the 
Company, which will consist in the im- 
provement of the electrical characteristics 
of silicon steel, powdered metal, and iron 
flakes in this country and abroad. 


Russell L. Sylvester has been ap- 
pointed manager of engineering and chief 
engineer of the Equipment Div., Na- 
tional Research Corp., Cambridge, Mass, 


Owen L. Taylor has been named man- 
ager of engineering for the Bryant Elec- 
tric Co., Bridgeport, Conn. Mr. Taylor 
holds more than 19 patents for electrical 
equipment. 


H. B. Steinhauser has been named 
| manufacturing engineer, and A. W. Rus- 
| sell head of the electrical design section, 
of the Instrument Div., Allen B. Du 
Mont Laboratories, Inc., Clifton, N. J. 















¥ 

Max D. Rosenstein has been promoted ~ 

to vice president in charge of electronic © 

research at H. W. Tuttle & Co., Adrian, | 

Mich. : 

can help YOU improve 

Yo d Dr. George Gerard has been appointed j 
YOUR are uct ee a consultant by Bassons Industries Corp., 


New York, plastics molders and fabri- 
cators. 


simplify production! 


It’s amazing what things as commonplace as springs, coils and 
wireforms can do to help product performance and sales appeal! 
But, as Lewis Engineers can show you, there’s more to a spring 
than just a coil of wire. The design and selection of material 
can “make or break” an otherwise good product. That’s why 
it pays to choose a supplier who has the experience, reputation 
and facilities to furnish you with springs, coils and wireforms 
that are expertly designed and engineered to fit your product’s 
exact needs. 


Call on Lewis! Show us your product . . . tell us your prob- 
lems . . . see how Lewis Engineers come up with the perfect 
answer to increased product performance and lower production 
costs! Drop us a line today! 


LEWIS SPRING & MANUFACTURING COMPANY 


2646 W. NORTH AVENUE, CHICAGO 47, ILLINOIS 
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Worthington Corp., Harrison, N.J., has 
consolidated its headquarters for the en- 
gineering, production and sales of Multi- 
V-Drives and Allspeed Drives at its Oil 
City, Pa., plant. A new division to be 
known as the Mechanical Power Trans- 
mission Division has been set up, 
which Fred G. Moore has been named 
chief engineer. 
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Synthane Corp. has added a two-story 
brick wing to their plant at Oaks, Pa. 
The structure provides an additional 18,- 
000 sq-ft of floor space and marks the 
eleventh major plant expansion since the 
original factory was built. 
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Underwood Corp., New York, has ac- 
quired the Electronic Computer Corp. 
Brooklyn, which will be known as its 
Electronic Computer Division. The new 
division will remain under its present 
management and in its present quarters 
in Brooklyn and Manhattan. 


General Electric Company is construct- 


i 
sn | 
a , i 
ele: = ing a transformer plant in Rome, Ga. 


ewts. =SPRINGS 


THE FINEST LIGHT SPRINGS AND WIREFORMS OF EVERY TYPE AND MATERIAL 






Bogue Electric Mfg. Co., Paterson, N. 
J., is celebrating the 60th anniversary of 
its founding. 


KI 


Magnetic Research Corp., 318 Kansas 
St., El Segundo, Calif., has recently been 
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Allis-Chalmers Vacuum-Pressure System for Compound 
Filling Instrument Transformers Boosts Safety Factor and 
Virtually Eliminates Maintenance. 









H™: AN ALLIs-CHALMERS “extra” that can save you money 
every day and add years of service to your instrument transformer, 


It’s the modern A-C vacuum-pressure solid-compound process. In 
addition to locking out air and moisture, it practically does away with 
transformer maintenance. 


Shown below, the vacuum-pressure chamber does two “‘life-proe 
longing” jobs: (1) It leaves the core and coil assemblies bone’ dry, 
as a combination of vacuum and heat remove moisture 
and entrapped air. (2) While under vacuum it fills 
all voids with compound. This draws hot compound 
into the innermost parts of the assembly, preventing 
local ionization and extending normal insulation life. 


Solid compound used in the process is chemically 
stable, has high dielectric strength and is completely 
free of absorbed gases and impurities. It stops leakage 
and contamination. 





You'll find Allis-Chalmers vacuum-pressure com- 
pound-filled units are a sound investment in accuracy 
and economy. As thousands of users find, they elim- 
inate testing and filtering oil and greatly reduce 
periodic inspection. 

It's easy to see how the benefits of. compound-im- 
pregnating process will save you money, can save you 
trouble. Why not contact your nearby A-C district 
’ office for more information today. Or write Allis- 

mo Chalmers, Milwaukee 1, Wisconsin. A-3833 


ALLIS-CHALMERS a 
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formed to carry on research, develop 
ment and production of magnetic de 
Vices. 


K-V_ Transformer Corp. has moved 
from New York City to a new two-story 
plant at 20 East Franklin St., Danbury 
Conn. ~ 


El-Tronics, Inc. has expanded its te. 
search and industrial facilities by the 
acquisition of an additional 17,000 sq-ft 
of space in new quarters. General offices 
research and engineering are now located 
in the new building at Fifth and Nob} 
Sts., Philadelphia. The plant facilities a 
2647 N. Howard St. in that city will be 
devoted to production manufacturing 
operations. 






International Resistance Co., Philadel. 


phia, has recently purchased 66.4 acres 


: ICKERS RECTIFIERS in Asheville, N. C. for a $200,000 plant 


Minneapolis-Honeywell Regulator Co, 
is planning a $900,000 expansion of the 

ssures main plant in Minneapolis. It is the third 
expansion move to be disclosed recently, 


In-Service Dependability... 
Consistent Quality! 


The Trane Co., La Crosse, Wis., manv- 
facturers of air conditioning, heating and 
ventilating equipment, is building a $1- 
000,000 research and testing laboratory 
The laboratory will be used to expand 


. the Vickers-developed forming process (where the invisible rectifying basic research and product development. 


barrier “heart of a rectifier cell” is created)... Vickers Selenium Rectifier Raytheon Manufacturing Co., Wal- 


‘ - tham, Mass., is constructing an electron- 
performance factors are stabilized...cells actually “pre-stressed” to ics laboratory to cost nearly $2,000,000 


. : . : in Bedford, Mass. 
guarantee rated performance—with long life. Forming time and rate... err ” 


current and voltage... humidity and temperature are automatically con- Silverstein & Pinsof, Inc., Chicago, has 
changed its name to Sipi Metals Corp. 
trolled by the cells themselves to assure ideal forming (without forced 





forming—or less than complete forming). Such precise cell control guards 
; ; a ' Bibliographies 
against overheating or leakage—weaknesses often found in improperly sm This Issue 


formed rectifiers. Electronic Components—14 anno- 


tated references to earlier arti- 
cles on new developments and 
applications. Page 326 


more reasons why VICKERS 
makes a better rectifier: 


Engineering Testing—List of 12 
articles included in a new 76- 
page combined reprint. Page 369 





Ri 
- Electrical Insulation Conference— Ir 

@ Precision-matched cells prevent overload- Aumbeted lice of cix camel | 
overheating. : ? a im 

i feature summaries. Page 342 
@ Hydraulic assembly equipment assures Yi 
mechanical strength and dimension. a é . 
@ Rectifiers shock and vibration tested to Printed Circuits 10 references I 
military specifications. with brief abstracts reporting de 
» » > rr 5 - TT | 

@ 255 tests and inspections guard quality developments over a — pe rim. sh 
from start to finish. Page 260 tic 


Write for Bulletin 3000. Vickers engineering service is available without obligation. 


Motor Protection—List of 12 ar- | 
ticles included in a 56-page 
combined reprint. Page 298 






ICKERS ELECTRIC DIVISION ea 
references on rectifier control of 


VICKERS Inc. power to adjustable-speed a-¢ 
A UNIT OF THE SPERRY CORPORATION motors. Page 352 


1803 LOCUST STREET e SAINT LOUIS, MISSOURI 











in emcemeeeeeeetcerrnrea tate tare ecstearramnemmn 


240 ELECTRICAL MANUFACTURING J pec, 











ABOUT TI ” @ THERE IS PLENTY OF IT 
@ IT IS ECONOMICAL TO USE 


Rumors and myths about a “scarcity” of tin, about “high 
prices” for tin, have given the American people wrong 
impressions. This is a potentially dangerous situation. 


You should know the truth. 
To help you get it, we have prepared a 20-page booklet giving 
detailed facts and figures that bring the over-all picture into 
sharp focus. You want—you need—the important informa- 
tion this booklet can give you. A moment now to clip 
this coupon will bring a copy to 
MALAYAN your desk. May we hear from you? 


THE MALAYAN TIN BUREAU 


Department 361 





1028 Connecticut Avenue, Washington 6, D.C. 
BUREAU There Is Plenty of Tin in Malaya 
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THE MALAYAN TIN BUREAU 
Department 361 

1028 Connecticut Ave. 

Washington 6, D.C. 

Gentlemen: 

Please send at once my copy of the 20-page 
booklet, ‘There Is Plenty of Tin.” 
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(Continued from page 138) 
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the cleaned fiber. Again, such papers 
are capable of being saturated with 
the more-common laminating and sat- 
urating varnishes, and of being fabri- 
cated in panels of good strength. 
The use of a filler such as bentonite 
clay will result in a much “tighter” 
paper, one of higher density, lower 
porosity, and far greater resistance 
to the passage of air. On the other 
hand it should be considerably strong- 
er and consequently of more use in 
the electrical field. Moreover, the 


product is totally inorganic. The qual- 
ities of such a paper made successfully 
on the paper machine of the National 
Bureau of Standards indicate a 10- 
fold increase in tensile strength com- 
pared to untreated paper (Table II). 
This paper could be handled with ease 
on the paper machine, and was also 
suitable for saturation with varnishes. 

The results of dipping this paper 
in varnishes in order to improve the 
mechanical and water-resistant char- 
acteristics of the paper are given in 


Table VI and VII. It is apparent that 
the mechanical and electrical prop. 
erties can be improved markedly by 
dipping in anyone of these varnishes. 
For application involving high tem- 
peratures it is, of course, important 
to use a thermally stable varnish: on 
the other hand, for applications not 
requiring such exacting thermal cy- 
cling, but necessitating high mechani- 
cal strengths, the polyvinyl chlorides 
and the acrylates should be satisfac- 
tory. a 









Table VI—Physical Properties of 
Saturated Ceramic-Fiber Bentonite-Clay Paper 











Saturant 











Table Vil—Electrical Properties of Saturated 
Ceramic-Fiber Bentonite-Clay Paper 


Saturant 
































Character- |——_——_j——_ etna aa =e Character- cee: me: oe 
istics | | Poly- istics | Poly- | 
| | - . ‘ . . | = wae 
| Glyptal |Lustrex|Formvar Geon | ester | Acrysol | Silicone Glyptal pene Formvar| Geon | ester | Acrysol | Silicone 
| | _— | te ee | in | 7 
| | | | 
Thickness, Dielectric 
in... 0.015) 0.013 0.011} 0.015 0.013 0.017 0.013 constant: f 
Tensil | 60cycles..| 4.7 2.7 3.1 3.9 4.1 3.7 2.6 
ana | | 1000cycles| 5.0 | 25 | 32 | 41 | 42 | 37 | 27 
.4 , c | 8 2 ; ) 3.7 2.5 
psi 1420 (984 (1544 504*|1420 [1052/1890 ome mire | a] eS 
Density, | Power 
gm/cc 0.810} 0.703} 0.370} 0.610} 0.771) 0.861) 0.695 factor, per | 
is wei cent.: 
a | | 60 cycles... 16.5 | 35.0 | 20.0 | 13.0 | 19.0 | 145 | 13.2 
r lax (CU rae bake 1000 cycles) 0.9 | 10.5 3.4 0.6 2.0 1.6 1.5 
500)......] 154/15 | 544 123 | 190 | 117 a | ae. | os | ae is 2 13 
Mullen | | 
burst, psi.| 17 | 17 7 3 | 35 | 12 Loss factor: 
El jorff 60 cycles 0.78 0.95 0.62 0.50 | 0.82 | 0.54 0.34 
~~ ostgaay | 1000 cycles, 0.04 | 0.26 | 0.11 | 0.02} 0.09 | 0.06 | 0.04 
‘ . | ee a ee 10 ke 0.03 0.12 0.06 0.01 0.06 0.04 0.03 
2 ) | 128 2 
number...| 3 1166 48 48 128 | 3 
Trans- | | | | AIEE 
parency, insulation 
per cent. . 50 | 10 | QO 0 0 0 class.....| B B B B B B H 










Ultrasonic Soldering Equipment 


Practical tool developed from 
basic transducer unit oper- 
ates at resonant frequency. 


EVERAL years ago the Electronic 
Equipment Div., Mullard Over- 
seas Ltd., London, England, develop- 
ed a low-frequency ultrasonic gener- 
ator and a 1000-watt transducer for 
use with it. In studying practical uses 
for these units, it was found possible 
to tin and thus solder metals such as 
aluminum and its alloys that have 
chemically inactive refractory oxides. 
Mullard has recently completed de- 
sign of an ultrasonic soldering iron 
which is said to give excellent results 
in soldering aluminum. Other prac- 
tical applications of the basic gener- 
ator and transducer are being studied. 
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Theory of operation is that under 
action of intense ultrasonic vibration 
sound waves can be projected through 
liquids and will produce large num- 
bers of high pressure implosions of 
bubbles. If the waves possess a high 
energy level, local pressure difference 
of several thousand atmospheres is 
produced. The bubbles or cavitation 
voids form readily near boundary 
layers and cause rapid erosion. 

If the bit of a soldering iron is 
caused to vibrate rapidly and if it is 
heated to form a pool of molten solder, 
the workpiece will be a boundary 
layer and any oxide film will be 
eroded allowing the solder to wet the 
clean surface. Intensity of cavitation 
is related to the transducer character- 
istics of frequency and vibration in- 


tensity; the lower the frequency, the 
better. In this soldering iron applica- 
tion, a magnetostriction transducer is 
used to convert electrical energy into 
mechanical vibrations and it is operat- 
ed at a frequency just over the audible 
limit to insure best operation without 
discomfort to the operator. 

The equipment comprises a small 
electronic amplifier for supplying the 
ultrasonic power and a soldering gun, 
Fig. 1. Two controls are used—a main 
power switch to the generator, which 
also controls the soldering iron heater 
element, and a trigger switch on the 
gun to control the ultrasonic power. 
No flux is needed and standard soft 
solders can be used. 

The soldering iron is of a pistol 
pattern and has a chisel-edge copper! 
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Dependable Insulation “upstairs and down” 


Note supporting 


sei ©" ufactured and keeps that flexibility. 


*BH Non-Fraying Fi 
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DH IID 


Often in a matter of minutes a plane wings 
from a steaming tropic air-strip to the sub- 
arctic temperatures of the stratosphere. 
Fungus breeding, wet heat one minute . 

intense, stiffening cold the next . . . and 


the electrical system must “‘take it’. 


That’s why BH “1151” 


at last is electrical tubing and sleeving of 


was developed. Here 


braided Fiberglas coated with Silicone Rub- 
ber that is sherently flexible — 
cizers or solvents to 


no plasti- 
“sweat out’ — and 
chemically incapable of supporting fungus 
growth, 


BH “1151” 


that is completely flexible when man- 


is the new Class H insulation 


SILICONE 
i RUBBER 





H 
S 


berglas Sleevings are made by an exclusive Bentley, Harris process (U. S. Pat. No 





Fiberglae 
Sclicone Rubber 
“Jubing... Sleeving 


Be 1151 ° 


normal assembly, 


withstands bending, required in 
without loss of dielectric 
strength — will not craze or crack. Remains 
unchanged through continuous operation at 
temperatures from —90°F. to 400°F. 


The flexibility of BH 1151” 


lation and offers new design freedom while 


speeds instal- 


assuring product protection. 


Bring your product up to date — insulate 
it with BH “1151” 


Write for samples and data sheets today. 


Tubing and Sleeving. 


Address Dept. M-12 


BENTLEY, HARRIS MANUFACTURING Co 


CONSHOHOCKEN, PA. 


2393530) 


‘‘Fiberglas’’ is Reg. TM of Owens-Corning Fiberglas 
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RKH 


HERMETIC SEALED Type RKH Plugs and 
KH Receptacles mate with their corre- 
sponding Cannon RK and K standard 
fittings. The basic construction of fused 
vitreous insulation around the contacts 
is same as GS type. Shell materials and 
finish are likewise similar. Various 
types of flange or hex-bulkhead styles 
may be made to order. 

Refer to KH-1 Section in K Bulletin. 





SUB-MINIATURE receptacles of the new 
Cannon “U” Series are used on minia- 
ture switches, relays, transformers, 
amplifiers, and other sealed compo- 
nents, requiring a true hermetic seal or 
a connector of sub-miniature size with 
performance superiority. 

“U” plugs have a steel shell and 
“SILCAN*” insulator, cable relief and 
moisture resistant sleeve. 

Bayonet-type locking means pre- 
vents vibration failure. Rated 1700v. 
d.c.; 5a. Available in 3, 6, and 12 con- 
tact arrangements with one plug style 
and two receptacles. 

*Cannon Electric’s special silicone resilient 
material. 
Refer to U-2 Bulletin 


for hermetic sealed 
applications 








GS06 


GS Types mate with standard 
AN(MIL) types. These highly suc- 
cessful hermetically sealed plugs 
(GS06) and receptacles (GS02) pio- 
neered this field and are top quality 
fittings. Fused vitreous insulation pro- 
vides a true hermetic seal for relays, 
position indicators, etc. Shells are steel, 
finished in cadmium plate and bleached 
Iridite; coupling nut on plug is natural 
finish Dural. Eyelet or solder pot ter- 
minals. 

Built to resist thermal shock, 
—300°F. to +600°F., surpassing MIL 
Spec. GS02 Types will withstand oper- 
ation temperatures 400°F. to 600°F., 
and pressures as high as 200 to 900 
psi; specials to 7500 psi. GS Types 
approximate AN voltage and current 
ratings. Wide range of AN layouts 
available. 

See GS-3 section in AN-8 Bulletin 
for details. 


COMING: TYPE “DH” HERMETIC SEALED 
CONNECTORS SIMILAR TO PRESENT 
DA-15P 





CANNON ELECTRIC 


Since 1915 


Factories in Los Angeles, Toronto, New Haven, Benton Harbor. Repre- 
sentatives in principal cities. Address inquiries to Cannon Electric Co., 
Dept 1-118, P.O. Box 75, Lincoln Heights Station, Los Angeles 31, Calif. 
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bit. This is heated by a 10-volt re. 
sistance winding of conventional de- 
sign, supplied from a transformer jn 
the power unit. The bit is mechan- 
ically secured to the magnetostriction 
transducer which gives it an amplitude 
of vibration of less than a thousandth 
of an inch. 

The transducer consists of a stack 
of cobalt-iron alloy laminations, inter- 
leaved with thin mica for high-tem- 
perature insulation, mounted nodally 
for its fundamental vibration jin a 
free-free mode, Fig. 2. The lamina- 
tions are clamped by two blocks of 
silicone rubber. Front edges of the 
laminations are silver soldered to the 
back of a coupling bar that has the 
same resonant frequency as the mag- 
netostrictor. The coupling bar and bit 
constitute a half wavelength bar and 
the latter is mounted nodally by a 
brazed steel diaphragm. 

The transducer is of a U-section, 
one leg of which carries the exciter 
coil. This coil is wound of | glass- 
insulated wire on a brass bobbin to 
withstand high temperatures. A _vari- 
able reluctance pick-up, situated at 
the rear of the other limb, is fed back 
into the power unit and maintains the 
system in self oscillation at its res- 
onant frequency. The magnetic cir- 
cuit is completed with the addition of 
stationary laminations of high per- 
meability material clamped between— 
but not touching—the ends of the 
limbs of the magnetostrictor. 

To reduce conduction of soldering 
heat towards the transducer, the cou- 
pling bar is made of nickel silver, a 
relatively poor thermal conductor. 
Cooling fins fixed to the coupling bar 
help dissipate the heat, and also hold 
the gun in its stand when not in use. 
The basic unit is held in a metal 
channel structure and provided with 
a laminated phenolic pistol grip. 

To drive the magnetostrictor at the 





Fig. 1—Simplicity of control for this 
ultrasonic soldering iron is found in 


the “on-off” switch on the power unit 
and the ultrasonic power trigger switch 
on the gun. Made by Mullard Overseas 
Ltd. and distributed by International 
Electronics Corp., 137 Hudson St, 


New York 13. 
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‘VARSLO 


COMBINATION fe 
SLOT INSULATION 








Varslot is made from 100 percent rag paper 
combined with ‘‘Vartex”’ black bias 

varnished cambric. This product is characterized 
by its unusual flexibility, toughness, 


and high dielectric strength. 


@ Complete test data 


available on request 


@ Agent in all principle cities 





NEW JERSEY WOOD FINISHING COMPANY 


ELECTRICAL INSULATION DEPARTMENT * WOODBRIDGE, N. J. 


Varnished Cambric Cloth 
Varnished Cambric Tapes 
Varnished Duck 


Silicone Varnished Fiberglas 
Silicone Rubber Fiberglas 
Silicone Varnish & Rubber Asbestos 


Varnished Fiberglas Synthetic Resin Extruded Tubing 
Varnished Silk Makers of Synthetic Resinous Tapes 

Varnished Silk Substitute these other Polyethylene, Sheets & Tapes 

Cable Wrapping Tapes quality products “Varslot’’ Combination Slot Insulation 


DECEMBER 1952 245 











builds the world’s toughest transformers 
in a complete range for every need 


From “‘flyweight”’ High Q Chokes to “‘heavyweight’”’ Modulation bruisers, 
CHICAGO “‘Sealed-in-Steel”’ transformers are really rugged. Talk about 
“torture’’—these units can “take it,”’ and deliver complete dependability 
and continuous service under the most adverse conditions. Your elec- 
tronic parts distributor can supply the complete range of CHICAGO New 
Equipment units for every modern circuit requirement: Power, Bias, 
Filament, Filter, Audio, MIL-T-27, Stepdown, etc.—all in exclusive 


*“Sealed-in-Steel’’ construction. 


THERE’S NOTHING TOUGHER 
THAN THE “SEALED-IN-STEEL” 


NEW EQUIPMENT LINE 





CHICAGO’S one-piece drawn-steel cases are 
the strongest, toughest, best-looking 
transformer construction available. The 
one-piece seamless design (in a choice of 3 
mountings) enclosing an electronically 
perfect unit, provides the best possible 
electrostatic and magnetic shielding, with 
complete protection against adverse atmos- 
pheric conditions. Whether your trans- 
formers must pass the most rigid MIL-T- 
27 specs, or are intended simply for average 
applications—play safe—choose CHICAGO 
“‘Sealed-in-Steel’”’ transformers. 


FREE ‘NEW EQUIPMENT’ CATALOG 


You’ll want the full details on 
CHICAGO’s New Equipment Line— 
covering the full range of ‘‘Sealed-in- 
Steel’’ transformers designed for 
every modern circuit application. 
Write for your Free copy of this im- 
portant catalog today, or get it from 
your electronic parts distributor. 





Available in 3 Versatile 
Constructions 


H-TYPE 


Hermetic sealing meets 
all MIL-T-27 specs. Steel 
base cover is deep-seal 
soldered into case. Ter- 
minals hermetically 
sealed. Ceramic bushings. 
Stud-mounted unit. 







S-TYPE 


Steel base cover fitted 
with phenolic terminal 
board. Convenient num- 
bered solder lug termi- 
nals. Flange-mounted. 


C-TYPE 


With 10” color-coded 
leads brought out through 
fibre board base cover. 
Lead ends are stripped 
and tinned for easy sol- 
dering. Flange-mounted. 


CHICAGO TRANSFORMER 


DIVISION OF ESSEX WIRE CORPORATION 
3501 ADDISON STREET * CHICAGO 18, ILLINOIS 
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PERMANENT MAGNE 
POLARISING PICK up 
PICK-UP_ 
Com 
CLAMP 


LAMINATED MAGNETOSTRICTION && 
ELEMENT | 





DIAPHRAGM GIVING 
NODAL SUPPORT 






| \ourpur | 
| FROM | 
AMPUFIER: 


SILASTIC BLOCKS 
PROVIDING RESILIENT CLamp 


Fig. 2—Diagram of the main com. 
ponets of ultrasonic soldering gun 
shows their space relationships and 
methods of mounting. Cooling fins are 
added to the coupling bar to dissipate 
heat. 


required frequency, a self-oscillating 
system was found most convenient. 
This is obtained through the pick-up 
unit behind the laminations. When 
the pick-up is polarized with a per- 
manent magnet, movement of the 
vibrator sets up a corresponding volt- 
age in the pick-up coil which is fed 
into the amplifier whose output oper- 
ates the driver coil. This arrangement 
insures resonance under all conditions, 
even though the resonant frequency 
of the device changes appreciably 
with changes in the transducer tem- 
perature. 

The magnetostrictor is driven Class 
C with two power pentodes in paral- 
lel as the output stage. The transducer 
is parallel fed and a coupling capac- 
itor is used to tune out the reactive 
component of the load. The correct 
matching of the load impedance to 
the amplifier output is obtained by 
adjusting the number of turns of wire 
on the driver coil, which also carries 
the d-c current. The amplifier feeds 
55 watts of h-f power to the trans- 
ducer. Tube requirements are met by 
a driver amplifier, two power ampli- 
fiers and one rectifier. Fuses are in- 
cluded and a multicore cable and 
plug connects the power unit to the 
soldering iron. 

A variation of this soldering iron. a 
tinning bath, has been designed to 
operate from the same power supply. 
The bath operates in the same way, 
the vibrations being applied to the 
bottom of the bath and producing 
implosions throughout a_ pool of 
molten solder. Wires and small ob- 
jects are dipped into the bath, cleaned 
by erosion and tinned. 

The soldering gun weighs 2 |b; is 
6 in. high, 2 in. wide and 9 in. long, 
and has a 5% in. dia bit. The heating 
element consumes 100 watts. The 
power unit generates an_ ultrasonic 
frequency of 22 kc, consumes 4950 
watts, and operates from 110/150 


and 200/250 volt lines at 40 to 100 
cps. ooo 
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where power 
is part of 


fhe product, 


gute ight will @ 


When you need motors—to serve as a part of your 
product or to help you make your product—look to 
Delco for the motors that will serve you best. 


Delco produces motors for practically every known 
purpose ... and each Delco motor is engineered for 
the kind of work it has to do. It’s made of the finest 
materials, and constructed to stand up longer under 
the roughest conditions. 


So check on Delco. You'll find Delco motors fit your 
needs, and that Delco always delivers on time. For 
complete details, write to Delco Products, Dayton, 
Ohio, or call the nearest sales office listed below. 


DELCO 
PRODUCTS 


Division of General Motors Corporation 


f 
fy} 


Dayton, Ohio AAS ee) 


SALES OFFICES: 


ATLANTA © CHICAGO © CINCINNATI © CLEVELAND 
DALLAS ¢ DETROIT * HARTFORD e¢ PHILADELPHIA 
ST. LOUIS ¢ SAN FRANCISCO 
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EXPLOSION-PROOF MOTOR 
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FEATURES 


MAKE 


DELCO 


FINEST 
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Machine it or blank it... 
Make one part or millions... 


Insure closer tolerances... 


OLYPENCO 


NYLON and TEFLON 


rod, strip or tubing 
means economical design! 


Now you can get the benefits of Nylon 
or Teflon and save the delay and cost 
of making molds as well. And by 
specifying Polypenco you can be sure 
of exceptionally good quality and 
uniformity because both of these modern 
materials are produced under rigid 
control— 1009% inspected and tested 
from start to finish. What precision 
jobs have you got for... 


POLYPENCO Nylon 


the tough material that gives you a unique combination 
of abrasion resistance, impact strength and durability in use, 
Offers excellent machinability. 


POLYPENCO Teflon* 


... the chemically inert material widely used for applications 
where resistance to heat, moisture, and chemicals is essential. 
Offers stable electrical properties over a wide frequency and 
temperature range. 


We'll supply Polypenco Nylon and Teflon 
from stock and show you how it is fabricated 
most economically ...or fabricate it for you. 
For further information write: 


OLYMER CORPORATION 


of Pennsylvania 
Reading, Pa. 


*Trademark of E. I. DuPont Corp. 
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Thin Porcelain 
Enamel Can Bend 


Metal sheets coated with new, 
thin porcelain can later he 
bent and stapled. 


Cc. V. WALKER 


Porcelain Enamel Institute 


NACED with high storage charges 
| caused by former _ production 
methods, engineers of the Florence 
Stove Co., Kankakee, Ill., have rede- 
signed oven liners to use a 
special porcelain enamel that can be 
applied to flat sheets before form- 
ing, thus alleviating storage problems 
and simplifying production. Formerly, 
liner parts formed, welded, 
dipped in enamel frit and fired before 
being stored until needed. Now, the 
two flat pieces that will be the back, 
and the top and sides are sprayed, 
fired and stored flat prior to forming. 

Key to this production method js 
an enamel coating of no more than 
0.003 in. that can be bent without 
chipping or other injury if large radii 
are used for 90 deg bends. Produc- 
tion is simplified because the enamel 
can be sprayed to desired thickness 
with automatic equipment. Space 
saved by storing coated liners flat is 
1871 cu ft per 1000 liners. 

When oven liners are required at 


range 


were 


the assembly line, the flat pieces are 
completed at the rate of 36 per hour 
per bending machine. The _plant-de- 
signed bending machine, Fig. 1, 
wraps the side-top unit around a pair 


Fig. 1—A side-top unit, tray rails and 


holes in which are stamped prior to 
enameling, is here being bent to final 
form. A of 36 per hour is 
achieved on this machine that has in- 


rate 


dividual control for each air cylinder. 
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~ How to save drafting man-hours 
wih COPYFLEX 


NO. 


You can save redrawing time and 
get prints faster by using the Bruning 
COPYFLEX process and its No. 138 film. 

If you want to change a drawing yet 
keep the original intact, just make a 
copy on No. 138 Matte film, make your 
changes on this copy (the fine-tooth sur- 
face is excellent for drawing), then use 
it to make all the prints you need. 

If you want to combine several draw- 
ings in one print, all you do is make a 
copy of each tracing on No. 138A clear 
film. This film is so transparent it can be 
superimposed on another COPYFLEX film 


138 FILM 


or cloth or tracing and printed . . . re- 
sulting in a sharp print that combines 
the images. 

Or if you want to speed production of 
prints from a faded original, simply make 
a copy on No. 138D clear film and get 
denser lines on a more transparent stock 
that will print better and faster. 

For all these time-savers you need 
COPYFLEX ... with its unexcelled range 
of sensitized papers, cloths and film. 

Find out how you save man-hours and 
get prints faster with COPYFLEX. Mail 
the coupon for full details. 


Only COPYFLEX gives you 


all these advantages! 


Top-quality prints ready for 
immediate use 


No installation — simply make 
an electrical connection 


No fumes or exhausts because 
it uses no vapor developer 


Unexcelled range of sensitized 
and coated papers, cloths and 
films 


Anyone can operate a COPY- 
FLEX machine with a simple 
5-minute explanation 














COPYFLEX ‘’93” is virtually auto- 
matic, handles cut sheets or roll 
stock up to 42 in. wide. 


Ree Me Sai es ed 
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an eee CRANE Te 6, eer ae 


DEPT. E122 Teterboro, New Jersey 


O Send me free booklets on COPYFLEX No. 138 film and 
the COPYFLEX process and equipment. 


OC Show me COPYFLEX in action (no obligation). 


—— a ee a ee ony 
— en 


Name sone NO ii 
Company 

Street 

City ... kone ....... State 


249 





small motors 


Model A—2-pole A.C. 
induction type 


Model C—2-pole A.C. 
induction type 


1/50th to 1/500th H.P. 


FOR VOLUME APPLICATIONS 


Compact size is but one of the plus character- 
istics that distinguish the famous GI line of 
Smooth Power small motors. 


In countless applications—from advertising 
displays to ventilating fans—they provide the 
ideal combination of dependable perform- 
ance and trouble-free long life to match even 
the most severe operating conditions. 


Write today for detailed information, includ- 
ing specifications, design features, dimen- 
sions and quantity price quotations. 


Model O 
2-pole reversible 
capacitor type 
(for 6 or 12 or 
24 volt A.C. only) 


4-pole A.C. 
induction type 


THE GENERAL INDUSTRIES co. 
DEPARTMENT ML e— ELYRIA, OHIO 


Fig. 2—Probably the first such use in 
oven liner fabrication, the back and 
side-top units are here joined by stain- 
less steel staples. The staples pierce 
the porcelain enamel coating and the 
steel without chipping the enamel. 


of 3'-in. diam steel bending posts. 
Pressure is applied by a pair of Ma- 
sonite blocks, grooved to match the 
posts, powered by air cylinders with 
bleeder valves to give a slow action. 

A further feature of the design, 
which has resulted in simplified pro- 
duction, is the use of stainless steel 
staples to stitch together the back and 
side-iop components. Standard sta- 
pling machines, Fig. 2, are used and 
can easily keep pace with the bend- 
ing machines. No welding is required 
in the present assembly method. 
(Photos courtesy of Ceramic In- 


emu’ x 


dustry. ) oOoc 


Drink Mixer 
For Home Use 


Die cast motor bracket dou- 
bles as upper half of motor. 


PARKED by large volume home 
freezer ownership and many re- 
quests for a home drink mixer, the 
Hamilton Beach Co., Div. Scovill 
Mfg. Co., Racine, Wis., has developed 
a non-commercial model. Main fea- 
ture of the design is a zinc die-cast 
motor bracket that functions as the 
upper motor half, connects the column 
and the motor, and supports the upper 
and lower steel motor cover stamp- 
ings.° 
The motor is a universal high-speed 
model rated 45 hp on 110-120 volts, 
up to 75 cps a-c. The one-piece 
motor-agitator shaft is stainless steel, 
ground to close tolerances and stress 
relieved to prevent whipping. It is 
mounted in oilless porous bronze 
bearings. (Continued on page 252): 
® is aii similar use of die casting in the Waring 


“Hand Mixer,” Evectrica, Manuracturinc, October, 
1952, p. 106. 
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NORTH’S IR 207 


is a dynamically and statically balanced sub-miniature 

type relay with unique armature and spring structure 

which provide maximum resistance to shock and vibration 

(good for 50 Gs and 10-60 Cps). Units shown are hermetically 

sealed, and each provides two form C palladium contacts, with ratings 

of 3.0 amps. at 30 Volts DC or 110 Volts AC resistive load. Other mountings 
and voltage ratings on specification. Contact pressure is independent 

of the current carrying springs, and can be set for sensitive operation. 


IR 207's are available in a wide range of operating requirements 
from a single dry cell to typical plate circuit currents. As crystal switching relays 
(at lower right) they have remarkably low capacitance between 
contacts, from contacts to chassis (less than 10 mmf). 


In many instances these versatile relays are arranged to take 
advantage of the wide range of adaptability inherent in double windings. 
Can be wired to operate on two coils, hold on one, or may be 
connected through two sides of a balanced transmission line. Has many 
other possibilities. 


EXCEEDS MILITARY SPECS 


MANUFACTURING COMPANY 


Originators of ALL RELAY 
Systems of Automatic Switching 


533 South Market Street, Galion, Ohio, U.S. A. 


To provide a clean design anq 
freedom from spatter, brush holders. 
caps and other motor parts are cop. 
cealed under the motor covers. The 
middle band and the neck of the 
motor bracket are polished and 
chrome plated to add desired styling, 

The 20-0z plastics cup holds a 16-9 


drink without spilling. It is custom 
molded by the Milwaukee Plastic Co 
of Bakelite C-11 polystyrene. Of all 
odorless, non-toxic materials tested for 
this plastics application, this material 
withstood greatest shock loads. 

The stainless steel agitator is of 
the same collapsible design as in 
Hamilton commercial machines. The 
projected area when running is twice 
the area when being forced into the 
hard ice cream. 

This mixer is 1434 in. high, to fit 
under kitchen cabinets, and weighs 4 
lb 10 0z, including the cup. The stand 
and column is a zinc die casting with 
a baked enamel finish. OO 


Geiger Tubes 
Coated with Graphite 


Colloidal graphite coating 
formerly used for black color 
found to be sufficiently con- 
ductive by itself. 


HEN graphoid coatings wet 

first adopted for Geiger-Muel 
ler counters, they were used primaril) 
for their dark color and were used 0 
tubes that had previously been coate¢ 
with silver. Engineers at Radiation 
Counter Laboratories, Inc., Skokie 
Ill., now use the graphite solution 
without prior treatment of the glass 
envelopes with metallic coatings an¢ 
still obtain the desired electrical cot 
ductivity. They use “Aquadag,” col 
loidal graphite in water, made }} 
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RING 


The list of materials you could profit- 
ibly use for a given product OF part six 
months ago may be obsolete now. 

In the field of phenolic plastics 
alone, recent Durez developments can 
offer you savings in production and 
assembly costs, improved product ser- 
vice, and greater salability. 

A tre- survey of the materials picture 
will show you, for example, that parts 
to be metal plated can now be molded 
fom a new Durez phenolic having 
excellent physical properties. If you 
never used plastics because the ‘service 
jour products undergo ts ‘too rough,” 
we have another new material with 
Mpact strength as high as 20 foot- 


It’s 





pounds per inch (Izod). This is more 
than double the impact you could get 
heretofore. 

Perhaps you manufacture electrical 
devices using silver contacts 7? We have 
a new phenolic that eliminates the 
problem of contact corrosion. 

These and other results of our con- 
tinuing plastics research can be utilized 
conveniently. Custom molders of 
Durez can serve you from the rough- 
drawing stage on in...can deliver fin- 
ished moldings that meet your most 
exacting tests. 


Our field technicians are at your 
service. Just write. 


PHENOLIC PLASTICS yuat FIT THE JOB 
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time to take a new 
look at the “working” plastics 


MOLDING COMPOUNDS 
INDUSTRIAL RESINS 


PROTECTIVE COATING RESINS 


Our monthly ‘‘ Durex Plastics News” will 
keep you informed on industry's uses of 
Durex, Write, on fice wren: 
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on industry’s doorstep to expedite your needs 
for quality tubular and split rivets, rivet-setting 
machines and special cold-headed fasteners. 
Write for an important new brochure, ‘THE 
MILFORD METHOD”, describing Milford’s latest 
contribution to industrial progress... a com- 
plete service integrating fastener research, 
design and engineering with manufacturers’ 





THE NEW PACIFIC DIVISION 
713 S.Palm Ave. Alhambra, Calif. 





NEW ENG. DIVISION 
853 Bridgeport Ave. Milford, Conn. 





80+ Illinois Ave. Aurora, Ill. 


~ alae? hp 


1104 W. River St. Elyria, 0. 








24 Platt St. Hatboro, Pa. 





ILFORD RIVET & MACHINE Co. 








the name to rivet in your memory 
for fasteners 








Acheson Colloids Co., Port Huron, 
Mich. 

Being electrically conductive, chem. 
ically inert and low in photoelectric 
sensitivity, the resulting graphoid film 
plays various roles, among which are 
retarding secondary emission and ad. 
sorption of gases. The film is highly 
resistant to oxidation, acquires “get- 
ter” properties when baked, and has 
a low coefficient of expansion. The 
fine particle size of an aqueous dis. 
persion of colloidal graphite, together 
with the protective colloid it carries, 
makes binding agents unnecessary, 

The Geiger-Mueller tube consists 
of a cylindrical container of Pyrex 
glass inside of which is mounted a 
tubular conducting sheet serving as a 
cathode with a coaxial anode wire. 
In operation, the counter tube is con- 
nected to an amplifier and recording 





A variety of the Geiger-Mueller coun- 
ters, and other electronic glass forms 
that are given’ internal coatings of 
colloidal graphite. 


device, and is energized by a potential 
of 1000 volts between wire and cyl- 
inder. The passage of an ionizing par- 
ticle through this potential field causes 
a momentary discharge in the counter 
that is triggered off by one or more 
electrons and amplified by Townsend 
collision processes. This discharge 
causes a momentary voltage pulse to 
appear on the wire, that is amplified 
and trips a mechanical counting de- 
vice. 

In the manufacture of such tubes, 
by slowly rotating the inclined glass 
envelope between improvised guides, 
satisfactory graphite coatings are ob- 
tained with a minimum quantity of 
solution, which has been cut with pure 
distilled water. The chief precaution 1s 
that the glass tubes be thoroughly 
clean. The upper limit of the sharply 
curved surface of the liquid column 
is controlled by the angle of inclina- 
tion and rotation. Films of any de- 
sired thickness are deposited by con- 
trolling the concentration of the solu- 
tion and number of coats. 

To insure smooth drying of the 
surface, the rubber feeding tube is 
disconnected and a suction line is at- 
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DIE PRESSED CERAMICS 


When you need die-pressed ceramics, American Lava Corpora- 
tion has (1) BIG CAPACITY (2) BETTER QUALITY (3) LOW 
COST (4) DEPENDABLE DELIVERY. Here are a few pictures of 
our presses, from small tabletting presses and high speed 
rotaries to 100 ton hydraulics. This equipment, unmatched in 
the industry, is ready to serve you. 


AMERICAN LAVA CORPORATION 


SIST YEAR OF CERAMIC LEADERSHIP 
CHATTANOOGA 5, TENNESSEE 


OFFICES, METROPOLITAN AREA: 671 Breed St., Nework, N. J., Mitchell 2-8159 © PHILADELPHIA, 1649 North Broad St., Stevenson 4-2823 
. : John A, Green Co., 6815 Oriole Drive, Dolics 9, Dixon 9918 © NEW ENGLAND, 1374 Massachusetts Ave., Cambridge, Moss., Kirkiond 7-4498 
SELES, 5603 North Huntington Drive, Capitel 1-9114 © CHICAGO, 228 North LoSalle St., Central 6-1721 © ST. LOUIS, 1123 Washington Ave., Garfield 4959 
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tached to the lower end of a gop. 
necting tube. In this way, filtered 

. air is pulled through the tube. After 

“ >. the film is dry, it is baked sever} 

= hours at temperatures up to 500 ¢, 

‘ ee hh. This dries out any occluded moisture 

in the layer and destroys an organic 

protective colloid contained in the 

Aquadag. 1009 


































Room Within a Room 
A* \ psychrometric calorimeter, 


this flexible sealed enclosure jg 
dropped down over an air conditioner, 
\ir is drawn through the unit by the 
duct overhead, and admitted to the 
enclosure through an opening in the 
side. Temperature and humidity read- 
ings are taken from wet- and dry-bulb 
thermometers placed in front of a 
window in the side of the enclosure 
and in the overhead duct. 
Test stand was devised bv _ engi- 
: neers in the development laboratory 
ee : of the General Electric Air Condition. 
AY ing Division at Bloomfield, New Jer- 
sev. Enclosure was made by Flexible 






Hitemp 


Manufacturers of Teflon* magnet 


MOTT lieoee lite met Oh an aba 





Quantity production: sizes 17-50 AWG 


*Dupont’s trade name for Polytetrafloureothylene 


Hitemp Wires Ine. 26 Windsor Ave J 


Mineola, Long Island 
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Photographic comparison of the new G-E Drawn-oval capacitors (in color) and the conventional units they replace, showing savings in size. 


'! New General Electric Capacitor 
is Smaller, 10 to 20% Lower in Price 


If you’re using fixed paper-dielectric capacitors with case styles CP53 
and CP70 in ratings from | to 10 muf, 600 to 1500 volts d-c or 330 to 660 
These fixed paper-dielectric volts a-e—these Drawn-oval units offer you improved reliability in addi- 
tion to an opportunity for reducing the size, weight and cost of the elec- 


hermetically-sealed capacitors trical equipment you manufacture. 


offer: In the new Drawn-oval capacitors, we get minimum seam length by 


using drawn-steel cases, attaching the capacitor covers with a double- 
® Reduced costs—10 to 20% rolled seam of proven reliability. This construction results in a lighter, 


yet stronger capacitor. Actual savings in size and weight vary with case 
style and rating but they can amount to as much as 30%. 


© Savings in size and weight 


This new construction has enabled us to increase output while 
id . ae ae AM ae 

© Double-rolled seams eliminating some criti al mat rial . The resulting ; wings are passed on 
to you in the form of shorter shipments and lower prices. Prices average 
® Drawn-steel cases 10 to 20% lower than standard capacitors, again depending upon case 
style and, of course, quantity ordered. 

e Savings in critical materials For more information on the new G-E Drawn-oval capacitors, their 
ratings, dimensions and prices, see your local G-E apparatus sales repre- 
sentative or write for Bulletin GEA-5777. Address Section 407-311, 
General Electric Company, Schenectady 5, N. Y. 


| GENERAL @ ELECTRIC 
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..eheart of the drive mechanism 


Shooting concrete, castable refractories, acoustical plastics 
and similar pre-mixed aggregates, in quantities up to 3 cubic 
yards per hour, is the tough kind of work that this Bondactor 
machine is cut out for. 

. and that calls for sturdiness throughout, especially the 
drive mechanism which bears the real brunt of running under 
continually heavy loads. Heart of the Bondactor’s drive is a 
Winsmith Vertical Type, Single Reduction, Worm Gear Speed 
Reducer, driven by an air motor at varying speeds depending 
on the desired rate of feed. 

Says Air Placement Equipment Co., manufacturer of Bond- 
actor: “We started using the Winsmith Reducer about 5 years 
ago, and because of continual satisfaction, it has been used 
exclusively on all Bondactor machines.” 

Like Bondactor, any equipment or machines requiring 
speed reduction stand to gain noteworthy advantages through 
the selection of Winsmith Speed Reducers. Fully standardized, 
thereby simplifying design, installation and replacement prob- 
lems, the Winsmith line is the most complete within its range 
of 1/100 to 85 hp and 1.1:1 to 50,000:1 reduction ratios. 


Request catalog 148 for details. 







WINSMITH, INC. 


18 Eaton St. 
SPRINGVILLE (Erie County), N. Y 


- BONDACTORS, 


Tubing Corp., Guildford, Conn. Syp. 
porting rings are spring wire 0.244 ip. 
diam; flexible moistureproof barrier 
is made of neoprene-impregnated 
duck; enclosure is 7 ft in diam. O06 


Adjustable-Frequency 
Power From 
Battery Source 


Input field resistance of con- 
verter is adjustable for wide 
range in battery voltage 


j,OR portable _ battery - powered 
equipment requiring the accurate 
speed characteristics of a-c motors, 
the Carter Motor Co., Chicago, has 
developed a d-c to a-c rotary —7 
with an adjustable field resistor. 
adjusting this resistor desired fe 
quency can be obtained when input 
voltage changes, or the effect of long 
leads or an extended overload can be 
compensated. The adjustment is in 
the d-c motor field and does not affect 
the a-c output voltage. Adjustment is 
easily made, even while running, by 
removing the cover from the d-c end 
of the converter. A phenolic strip 
across the end_ terminals prevent 
grounding of the adjustable contact if 
it should loosen. 

The field winding is designed 
heavier than for converters without 
the frequency regulation feature. This 
insures good commutation and wave 
form even when operating with full 
resistance in the field. Range of ad- 
justment is sufficient to maintain 
speed constant for a variation in bat- 
tery voltage from 5 to 6.2 volts for 


es 


the 6-volt model. 000 





End cover of this Carter rotary con- 
verter is removed to show the adjust- 
able field resistor in the d-c motor 
field. Resistor can be adjusted to bring 
a-c motor frequency to desired value 
for any battery voltage from 5 to 6.2 
volts. 
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Another new development using 


B. F. Goodrich Chemical : #2: 







Brushed-on plastic coating 
stops motor parts corrosion 


OTOR repairmen find this new 

plastic coating a better-than-ever 
help to protect electrical motor com- 
ponents against corrosion. Made from 
a Geon vinyl resin, it does a better job 
than varnish-filled putty or other coat- 
ings. And it can be applied by brushing, 
coating or spraying—using a minimum 
amount of equipment. 

The manufacturer found in Geon every 
quality needed to assure a completely 
protective coating. After fusing, the 
coating is extremely tough. It will not 
burn or support combustion. It resists 
acids, alkalies, caustics, oil and moisture. 
It has good heat conductivity—will not 
trap heat—and will not soften in the 
range of 250° to 325°F. 


W hat Geon does for this plastic coat- 
ing may start you thinking of how Geon 
materials can help you develop or im- 
prove more saleable products. For Geon 
materials resist heat and cold, water, 
weather, abrasion and most chemicals. 
We'll help with technical information. 
Please write Dept.GG-12,B.F.Goodrich 
Chemical Co., Rose Bldg., Cleveland 
15, Ohio. Cable address:Goodchemco., 
In Canada: Kitchener, Ontario. 


Dolflex coating made by 
John C. Dolph Co., Monmouth Junction, N. J. 
B. F. Goodrich Chemical Co. supplies the Geon resin only. 





GEON RESINS e GOOD-RITE PLASTICIZERS ... the ideal team to make products easier, better and more saleable. 
GEON polyvinyl materials e HYCAR American rubber ¢ GOOD-RITE chemicals and plasticizers e HARMON organic colors 
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Motor Repairs Printed Cireuits 
fi @ UTOMATIC production of wir- 
L € T L fe G e hed ing for electronic equipment has 


- i. ” brought a variety of approaches which 
Ww i t in N a t i oO n a i i n Ss U i a t [ Oo n have been presented in feature articles 

in ELECTRICAL MANUFACTURING ag 
the developments took place. Other re- 
lated activities such as miniaturization, 
embedments, and automatic assembly 
of components have been reported in 
articles which also included informa- 
tion on printed circuits. As a_back- 
ground for evaluation of current de- 
velopments in this field, the following 
articles in earlier issues are of value. 


When you gamble on weak or defec- 
tive insulation for motor and generator 
repairs, high labor costs will beat you 
every time. If you want to keep motors 
and generators in service longer and slash 
repair costs, then National's premium- 
quality insulation is a sure winner. Stop 
taking needless chances. Make National 
insulating materials a must for every 
motor repair job. They've been devel- 
oped by National engineers for use in 
National's own shops. That's your guar- 
antee of long life and consistent high 
quality. 


Elements of Radio Circuits Printed on 
Ceramic Plates, April 1946, page 
138. Report of initial development 
of printed circuit components for 
proximity fuses; conductors formed 
of silver paste applied by silk screen 
on steatite plates and _ fired; re- 
sistors are carbon suspensions spray- 





National offers a complete line of 
standard insulation, stands ready to sup- 


Visit us at Booth 1327, Plant ply special shapes and other oF ed or painted. 

Maintenance Show, Cleve- — ae - oo rene Standardized Stamped Wiring for 

land, January 19-22. ee ee ee en en a Low-Power Circuits, July 1947, 
the insulation you need and you'll get cans OR: Noidile ok stein aul 
fost page 95. Grids of strap copper on 


two sides of insulating sheet con- 
nected by evelets as solution to 


N: Yi IONAL 9 LECTRIC (OIL COMPANY ° | cross-over problem; eyelets used for 


mounting components. 


‘COLUMBUS 16, OHIO, U.S. A. Metallized Circuits Reduce Wiring 
Costs, September 1947, page 116. 





ELrecrearicat ENGINEERS: MAKERS OF ELECTRICAL COILS AND INSULATION— : 
REDESIGNING AND REPAIRING OF ROTATING ELECTRICAL MACHINES Atomized metal sprayed through a 


Look At This Saving 
Oma Ce es. 


stencil to form conductors in groov- 
es in dielectric material. 

Compact Designs Result from Printed 
Circuit Components, December 
1947, page 114. Printed circuit 
techniques used in standard circuit 
subunits produced as components 
for minature equipment. 





for small screws 
Pays For Itself Every Week In The Year 


The new Dremel Moto-Screwdriver offers amaz- Machine Produces Complete Radios 
ing new savings to manufacturers whose opera- Automatically, June 1948, page 116. 
tions require the driving of small free-running British development of an _ auto- 
screws and nuts. With a Dremel, operators can 
drive five or more screws in the time it takes to 
drive one by hand. A slip clutch prevents strip- 
ping screw or hole threads; bits are removed sim- 
























matic assembly machine uses wir- 
ing and resistors sprayed through 
stencils. 


ply, by hand; and the machine can readily be Three Metallizing Techniques for 
used for unscrewing work. Many companies re- | Component Design, February 1949, 
port it paid for itself in the first day of service; | page 120. Conductors formed by 


nearly everyone says it pays back its small cost 


metallizing a non-conductive sur- 
every week in the year. 


face as a mass production tech- 
nique. 

data sheet on the operation of this time-saving 
tool that will start you on your way to lower the . = 
cost of production in your plant. And that’s the rary Product Design, June 1950, 
good word of America’s leading manufacturer page 86. Printed circuit subunits a 
of small, portable, electric hand tools. Write: major means along with unitized 


DREMEL MANUFACTURING COMPANY package and module design for re- 
2300 Eighteenth St. { Racine, Wisconsin 


| 
Ask your dealer or send for a free factual | 
| Miniaturization—Crux of Contempo- 








duction in size, weight and com- 
plexity of electronic design. 
Unitized Electronic Design and Con- 
struction Techniques, February 
1951, page 114. Printed circuits 





: 
: 
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DEC: 


shown to be major elements in de- 

$195 Q Mode! so-1 velopment of functional -subas- 
ams Ouhoe } il 

Driver bit not included. semblies providing better reliability 


ror! se No. 


Sriver bet net inctodes. Miniaturized Amplifier Designed for 


$9450 : Model SD-2 and decreased maintenance. 
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DEARBORN knows how.. 
ELT! ah ar GLASS 


FOR PRODUCT APPLICATION 


GLASS Ever 
METALIZED 


TEMPERED - GLAREPROOF 
- SHOCKPROOF - HEAT RESISTANT 


Concave Squares 
Convex Odd shapes 
Bent Beveled 

Flat Drilled 
Circles Machined 
Ovals Decorated 


Peau) 


Specialty... 
@ CERAMIC FIRED 
@ BAKED. . 
@ CLEAR ORGANIC 


DECEMBER 1952 


REQUEST HERE FOR MORE INFORMATION 


Jt mnt UA Gross Compens 


2400-44 W. 2Ist STREET CHICAGO 8, ILLINOIS 


Gentlemen: 


Your facilities for processing flat glass are of interest to us. Please send 
more information on your capacity for handling my special requirements 


for glass on the following products 


My blue print and specifications are attached. Please send information 
marked for my personal attention. 


My name is 
Company name 
Address 


City and state 


DEARBORN GLASS CO. PLANTS AT CHICAGO, ILL. AND JERMYN, PA. 





The symbol of 


QUALITY Jaa 
PERFORMANCE 


CO 
CORD SETS 


Whether it be for a delicate 


‘walkie-talkie’... or a massive 


arc welding machine... CORNISH 
can aesign, engineer and 
produce it for you. Put your wire 


problems up to experts! 


“Made by Engineers for Engineers” 


‘*NOFLAME-COR’”’ 


af dely favored kee 
hookup and lead 
nates blob- 
vicking’... in 


1d color 


CORNISH WIRE COMPANY. wc 
a) IITA) A Af a ig 


oa Office: 


BRIDGEPORT CLEVELAND 


AINNEAPOLIS ST. LOUIS 


DENVER LOS ANGELES 


Automatic Assembly, August 195). 
page 88. Conductors for amplifie: 
are sandwiched in an insulating 
wrap which serves as the structural 
member holding the components: 
all solder connections made auto 
matically in an indexing machine. 
Improved Components and Materials 

for Reliable Electronic Equipment. 
November 1951, page 114. Article 
includes discussion of printed cir. 
cuits and automatic assembly meth 
ods as important elements in in 
creasing the reliability and uni. 
formity. 

This somewhat broader bibliog. 
raphy supersedes the list of refer. 
ences given under “Printed Circuits 
for Miniaturization,” published in 
ELECTRICAL MANUFACTURING for 
April 1951, page 142. 


Starting and Control 
Of Hermetic Motors 


RESENT state of the art, par 
S nlacty as applied to home re- 
frigerators, was discussed in a paper 
presented by O. M. Raith, Fractional- 
Horsepower Motor Dept., General 
Electric Co., before the AIEE Con- 
ference on Domestic Appliance Con- 
trols, in Cincinnati, May 17, 1952. 
As he pointed out, motors for her- 
metically sealed compressors are 
usually of the resistance split-phase 
type or of the capacitor-start (or two- 
value capacitor) type.°® Centrifugal 


Running 
windeng 


Fig. 1—Starting a split-phase motor 
with a thermal time-delay relay. 


starting switches cannot be used with 
these motors because arcing in the 
refrigerant and oil atmosphere would 
be detrimental, and because they are 
in sealed enclosures unavailable for 
servicing, Hence external relays must 
be used. 

Two successful starting methods 
have proved acceptable for resistance 
split-phase type motors. One consists 
of a thermally operated time delay, 
shown in Fig. 1. When the motor is 
started, a normally closed contact ap- 


*See ‘‘Matching Hermetic Motor Characteristics 
to Compressor Loads,”” in ELECTRIC AL MANU- 
FACTURING, April 1952, p. 132. 
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One of the Stokes fully automatic 
molding presses at Mechanical 
Products’ plant, Jackson, Mich. 
One operator can handle a dozen 
or more such presses. 


a 


xy 
aa eg 
Re ey 
op 
; 


Automatic Molding 3 
of Circuit Breakers 


Guts Costs by 807% | 


SELL § 





Plastics parts for circuit breakers 
are produced on Stokes automatic 
molding presses by Mechanical 
Products, Inc. at Jackson, Michigan. 
Manufacturer of circuit breakers for both aircraft and 
general industrial use, Mechanical Products has cut labor 
and other production costs approximately 80° since 
purchasing Stokes presses. Product quality improved... 
rejects cut to a minimum. 
Stokes fully automatic molding presses are high-speed, flexible, 
foolproof, economical production units designed to produce a 
wide variety of simple or complex parts in any desired quantity. 


Stokes automatic plastics molding presses require only 
periodic filling of the hopper and removal of the 
finished parts. Material savings are substantial because 


of precise metering of material to the mold. Investment is low 


because automatic presses are self-contained and require no auxiliary equipment. 


Let Stokes experts judge from parts or blueprints 
whether your products can be adapted to the 
high production and low labor costs of fully 
automatic presses. Stokes Advisory Service will STOKES MAKES 


also consult on all plastics problems including , 
Plastics Molding Presses, 


molding, extruding, or vacuum metallizing. 
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Industrial Tabletting 
and Powder Metal Presses, 


Pharmaceutical Equipment, 


ee) | See Prcmstnsonen 
High Vacuum Pumps and Gages, 


Special Machinery 


F. J. STOKES MACHINE COMPANY, 5596 TABOR ROAD, PHILADELPHIA 20, PA. 


263 











eyatssisieaeli hy 


ependable 


MOTOR STARTING | = § CAPACITORS 








An unmatched field performance record Manufacturers oi 
fractional h.p. motors have a high regard for C-D capacitors because of 
their great field performance record. Typical is C-D’s Type ECL, one of 
the smallest motor capacitors yet developed. Built for continuous duty. 
For information, write to Dept.H-122, Cornell-Dubilier Electric Corp., 
South Plainfield, N. J. 


CORNELL-DUBILIER 


world’s largest manufacturers of capacitors 
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A TAT CAPACITORS VIBRATORS NVERTER 
SOUTH PLAINFIELD, NEW JERSEY +» NEW BEDFORD, WORCESTER AND CAMBRIDGE, MASSACHUSETTS + PROVIDENCE, RHODE ISLAND 
INDIANAPOLIS, INDIANA * FUQUAY SPRINGS, NORTH CAROLINA + SUBSIDIARY, THE RADIART CORPORATION, CLEVELAND, OHIO 
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plies power to the start winding, A 
thermal element controls this contact 
and is in series with the main wind. 
ing. Current flow through the element 
heats it and, after a time delay, opens 
the contact. Running current keeps 
the element heated enough to keep 
the contacts open. 





The second method uses a series. 
coil or current-operated magnetic re- 
lay in series with the main winding. 
as in Fig. 2. The relay contacts are 


*--Coi/ 


<A SANNA i a 






~Contact 


Fig. 2—Series current-operated start- 
ing relay for split-phase motor. 


normally open and are in series with 
the starting winding. When power is 
applied, run-winding inrush current 
magnetically closes relay contacts and 
energizes start winding. This device 
senses motor speed indirectly by meas- 
uring motor current. As the motor 
comes up to speed, the current de- 
creases, the magnetic force on the 
coil diminishes and the contacts open. 

Capacitor-start and two-value ca- 
pacitor hermetically sealed motors are 
usually started with a _ voltage-type 
relay, shown in Fig. 3. The relay coil 
is in parallel with the starting wind- 
ing, and the normally closed relay 
contacts are in series with the start- 
ing winding and starting capacitor. 
When power is first applied, the relay 
does not operate because it is sensi- 
tive only to a higher voltage. As the 
motor comes to speed and the voltage 
rises to a predetermined point, the 
relay opens its contacts and removes 
the start winding from the line. Suf- 
ficient back emf voltage is generated 
in the start winding to hold the relay 





Fig. 3—Voltage-type starting relay for 
capacitor-start motor. bIV 
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Acadia Silicone chemists have at last pro- excellent. It is odorless and stainless. 
vided a material that stands extreme heat Acadia Silicone is now available molded 
and increased tensile strength for better or extruded for such components as gaskets, 
compression. Other advantages are resist- seals, ‘‘O” rings, washers, sheet, tubing, cut- 
ance to fungus, ultra-violet rays, strong parts, packings to meet extraordinary 
acids and oils. Its dielectric properties are service. 
« 
ACADIA jeer 
Wrte for complete data. An Acadia 


PRODUCTS 


Processors of molded and extruded synthetic rubbers and 
many thermoplastics for almost any component use. 


sales engineer nearest you is at your 
service. Branches in principal cities. 





DIVISION OF WESTERN FELT WORKS © Manufacturers and Cutters of Wool Felts « 4035-4117 OGDEN AVE. « CHICAGO 23, ILL. 
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Fastener Problem 


of the Month 
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PROBLEM: When engineers at Lear, nena 
Incorporated, Grand Rapids, Mich., Fig. 4—Rating of overload protector 
were designing the trophy-winning — plotted against ambient temperature. 
aircraft Autopilot, the balancing of 





the gyro mechanism presented some in the open-contact state. 
A In difficulties. In this sensitive instru- In the past, overload protectors only ; 
MISSA ment, positioning of gyroscope ele- protected against accidental overloads, 


but with the trend toward smaller | 
motors for larger refrigerators, the | 
overload device is now an _ integral 


ments required fine accuracy and 







i 


positive adjustment. Initially, this 


problem was solved by the use of part of the control system. Rather 
weights held in place fore and aft by than designing the system to limit it- 
jam nuts. But adjustment of these self in the amount of load it throws 


on the motor, the overload device is 
used to determine, as a function of 
temperature and current, how much 


weights was difficult, because the 
slightest change in position required 


loosening both nuts and drawing load the motor should accept. | 
ee a Dice 2 Sen : 

them up again in the new position. Present overload units are of bi- | 

metal and heater construction and | 

respond to both temperature and cur- | 


rent. Some devices are separate from 

the starting relays, and some are com- 

bined and interconnected with start- 
SOLUTION: By substituting an ing relays. All operate on the same f( 
Elastic Stop Nut for the combination principle. 

The amperes vs ambient character- 
istics of an overload is shown graph- 
ically in Fig. 4. The current rating at 
40 C is used as one base point; the 
tive positioning. The Red Elastic ambient that will trip the protector 
Collar of the Elastic Stop Nut grips with no current flowing is the other | 
base point. Any point in between can 
be obtained by test or calculation. 
Over the range of normal overload 
operation, the resistance of the parts 
be made easily and exactly with a is practically constant so the curve 
single wrench. follows the square law and can be 

calculated easily. 
In Fig. 5, motor temperature char- 
acteristics are plotted on the run 


of nuts and weight, Lear engineers 
got the dual advantage of a balance 
that offered fine adjustment and posi- 


threads tight and prevents the nut 
from turning because of vibration or 


ANNU 


impact—yet hair-fine adjustments can 





(Actval size) 


PRECISE POSITIONING of in- 
strument assemblies or uniform bolt 
loading for major structural members 
are among the many fastening prob- 





lems solved with equal ease by vibra- 










“ 
tion-proof Elastic Stop Nuts. If you Q 7 
have a problem involving exact ad- : lon; 
justment and firm grip, call in your ¢ 66 inti paca 2 in ( 
ESNA engineer, or write: Elastic Stop § ai ae: 


ESNA TYPE M Nut Corporation of America, 2330 
Vauxhall Road, Union, N. J. 


40 
C 


Amperes 


Fig. 5—Relay characteristics matched 
against motor heating characteristics. 
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AMERICAN AIR FILTER COMPANY ASSEMBLY LINE FOR HOME AIR FILTERS. UNITS USE G-E SELENIUM STACKS FOR POWER SUPPLY. 


G-E selenium rectifiers assure long life 


for new Electro-Klean home air filter 


“IN OUR PRODUCT,”’ states Mr. William M. Reed, President 
of American Air Filter Co., “we required uninterrupted and 
long-lasting performance from every component. We get both 
in General Electric selenium rectifiers.” 


American Air Filter Co. recently introduced an electronic 
precipitator air filter for home use, the Electro-Klean. 
The direct current used, is supplied by General Electric 
selenium rectifiers in a new high-voltage power pack. 


G-E rectifiers were chosen because of their uniform 
high-quality and long life.As Mr. W. M. Reed, American 
Air Filter President has said, “Our experience has proved 
that G-E selenium rectifiers assure not only a dependable 
and uniform power supply for the product, but an extra 
long life as well. They make a major contribution to its 
quality and consumer acceptance.” 

QUALITY MEANS SAVINGS—G.-E selenium stacks have 
exceptionally low forward resistance and back leakage. 
The lower these characteristics are initially, the slower 
the aging, and the longer the life of the rectifier. Also, 
these mean higher output, greater efficiency, and cooler 
operation. Frequently, they permit you to save with a 
more compact assembly made up of smaller components. 


MORE INFORMATION? For the full story of how G-E 
selenium rectifiers can improve your product, contact 
your nearest G-E Apparatus Sales Office, or write for 
Selenium Application Bulletin, GET-2350. Address Section 
16 1-24. General Electric Co... Schenectady 5. New York. 
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GTC Transformers 


demanded for 


Unusual Applications 
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“GTC” Transformers are used in the AU- 

TOMATIC PIN-SPOTTER because of their 

accepted ability to meet the most rigid speci- 

fications. If your application is most unusual 

or standard, we suggest you consider “GTC” — 

proven transformers where maximum perform- 
ance is essential. 


We welcome your inquiries. 


GENERAL TRANSFORMER COMPANY 


serving industry since 1928 
18240 Harwood Avenue, Homewood, Illinois 
(Suburb of Chicago) 








winding, together with the effective 
overload ambient. Maximum allow. 
able motor temperature limit and the 
minimum temperature at which the 
motor must operate are projected 
from their intersections with these lim- 
its down to the effective overload 
ambient curves to give the allowable 
overload variation that can be al. 
lowed. If the motor operating limits 
are wide enough, standard overload 
devices can be used. If not, the motor 
limits must be widened or special 
overload units must be used. Little 
is accomplished by changing the effec- 
tive ambient position of the overload, 
unless a very drastic change is made, 
because the tolerance does not change 
materially over the range under con- 
sideration. OO0 


Engineering Oppor- 
tunities in Electrical 
Manufacturing 


INAL bulletin in the current se- 

ries on the critical shortage of 
engineers, “Engineering Manpower 
Spotlight” issued by NEMA, empha- 
sizes the outstanding opportunities 
offered engineers in the electrical 
manufacturing industry. In talking to 
college engineering students and to 
potential engineering students still in 
high school, the following 
should be emphasized: 


reasons 


1. The electrical manufacturing in- 
dustry is well established and stable. 
Its growth has been steady in meeting 
continually increasing demands _ for 
electrical power. The national con- 
sumption of electrical energy has 
doubled about every 14 years since 
1900. It is a basic supplier of energy 
in a machine power age which has 
expanded and continues to expand 
rapidly. In 1900, only 38 per cent of 
the Gross National Product was pro- 
duced by machine power. Today, 94 
per cent is produced by machine 
power. In these times of annually in- 
creasing higher productivity per work- 
er, the use of electrical power is a 
major contributing factor. It is esti- 
mated that more than $100 billion 
of electrical equipment is currently in 
use. 

2. Future growth of the electrical 
manufacturing industry is dramatically 
portrayed in the NEMA _ booklet 
“Electrical Equipment Requirements 
Through 1953.” A 40 per cent in- 
crease in electric generating capacity 
is the goal set for the period of 1951 
through 1953 to meet the require- 
ments of the civilian and defense 
economy of the United States. This 
increase in capacity means an it- 


ELECTRICAL MANUFACTURING 


sitatasteoew 


DEC! 





DECEMBER 1952 


+. 


A motor is the Sum 


of all its Parts 


This is one Fasco shaded pole motor, cut away to 
show only five of the features developed through 
years of experience in making millions of motors 
— Specialized experience aimed principally at 
perfection of the shaded pole type. 

These five features could have been fifteen or 
fifty, for at Fasco mass production of small mo- 
tors is a total performance of many individual 
precision steps — in design, material selection, 
fabrication, assembly and quality control. 

There is one feature that can’t be shown in 
any typical sketch—the Fasco feature that’s more 
important to you than any of the others. It is the 
individual tailoring of a motor produced in 
volume — a motor engineered to fit the needs 


INDUSTRIES, 


ee 


ROCHESTER 2, NEW YORK 





of your application. 


Extra-large bearings and oil 
reservoirs . . . for smooth 
operation and long life. 


. Deep varnish impregnation 


and baking improve dielec- 
tric, physical, and radiating 
qualities of stator-and-coil 


assemblies . . . for trouble- 
free, quieter, cooler per- 
formance. 


. Rotor-and-shaft assemblies 


dynamically balanced— 
exactly for freedom 
from vibration. 


. Precisely held over-all con- 


centricity maintains a con- 
stant air gap...for smoother, 
quieter operation. 


. Instead of cheaper rotors of 


substitute materials, Fasco 
uses welded copper rotors 
. . . for more efficient per- 
formance. 


The tailoring is based on study of your appli- 








cation—in Fasco laboratories or in your plant— 
with actual motors working in your product 
under normal and abnormal conditions. Such 
tests may indicate a design adaptation involving 
a change as simple as a few turns more or less of 
wire in the coils—or more complex modifica- 
tions may be needed. 

The result is a power source engineered for 
top efficiency and dependable performance in 
your product—a motor custom-built at a mass 
production cost. 

We'll be glad to hear about your problem. 
Just write. 


Small motors and 
blowers for industry 
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at a price you can 
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Practically non-breakable, Dura- 
kool Pre-set Timer Relays heave 
more than proved themselves on 
the roughest and toughest jobs 
that could be found. Year by 
year, their use increases in sense- 
tional fashion. 

Controlled time available from 
15 to 20.0 seconds in either nor- 
mally open or closed 
actions, 3 to 4 week delivery. No 
waiting. Your production schedule 
is met. 


normally 


See telephone directory for local dis- 
tributor or write 


DURAKOOL, INC., Elkhart, Indiana 


Te the: 





For simple warm-up — or sustained 
high heat — there’s a Watlow Strip 
Unit of the size, shape, voltage or 
wattage “‘tailored’”’ to your specific 
needs. 


PRE-SET, TAMPER-PROOF 
TIMING 




















No false contacts 
No chatter 
Quiet in operation 


Eliminates double contacting 
or breaking of circuit 


ERROR 


tt tt 
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CUSTOM-DESIGNED HEAT UNITS 


If you have a special heat problem, send us a 
blueprint or pencil sketch of your job. Our engi- 
neering dept. will send you prompt recommenda- 
tions and quotations, without obligation. 





FREE CATALOG of strip, band, cartridge, immersion heaters. 








Since 1922 — Designers and Manvu- 
focturers of Electric Heating Units 


1362 FERGUSON AVE. 
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crease also in the need for transmis- 
sion and distribution equipment, 
lighting equipment, equipment for 
transportation, communication equip- 
ment, appliances and other consumer 
electrical products. 

3. Foreign markets add a further 
need for American-made electrical] 
equipment which is far superior to 
equipment manufactured elsewhere. 

4. The higher standard of living and 
the growth in population create wider 
markets for electrical products. Ex- 
amples of this are numerous in elec. 
tric power energized machinery for 
the factory, the farm, and the home. 
The increased use of a very broad 
range of electrical appliances, lighting 
and communication is spreading in 
communities throughout the nation. 


Automatic Control 


5. The electrical manufacturing in- 
dustry has introduced many outstand- 
ing engineering developments in auto- 
matic control of machinery, television. 
medical research equipment, work- 
saving devices for the home, safety 
devices for ground, air and water 
travel, and hundreds of other fields. 

6. Through scientific research the 
industry has added greatly to the 
understanding of basic science, to the 
application of the laws of science and 
to harnessing the forces of nature for 
the betterment of mankind. 

7. The industry offers broad choice 
of career opportunities in research, 
design, manufacturing, application 
and sales for graduate engineers with 
degrees in electrical, electronic, me- 
chanical, industrial, and chemical en- 
gineering and for scientists with de- 
grees in physics, chemistry and 
metallurgy. Furthermore, men with 
engineering degrees who possess spe- 
cial talents and interests in man- 
agerial, commercial or non-technical 
fields can also find opportunities 
within the industry for production 
control, marketing, purchasing, ad- 
vertising and other lines of work 
where an engineering background is 
desirable. 

8. Some of the features associated 
with employment of engineers in the 
electrical manufacturing industry have 
a special appeal to young men. First 
of all it is not a seasonal business so 
employment is full time. Many of the 
engineering positions include travel to 
customer plants. The nature of the 
electrical manufacturing _ business 
gives engineers the self-satisfaction 
that comes from creating something 
better in service to mankind as well as 
being a well-paid member of society. 
In the 1950 Federal Census, one out 
of five persons selected at random 
were asked questions about earnings: 
A tabulation of the answers grouped 
by professions indicated that engi- 
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Photo: Courtesy of Robert Reiner, Inc.) 


Miles of Nylon filament with a problem 
in every inch... for 


You are looking at thousands of miles of 
the hair-fine filaments that go into nylon 
fabric. 

‘Many equipment and processing prob- 
lems must be worked out before these 
flaments emerge as blouses, curtains or 


couch covers. Synthane solves many of 


these problems. For example, to process 
nylon yarn, treatment with a corrosive 
sie is necessary. Machine components 
made of Synthane laminated plastics 
stoutly resist corrosion. 

The “elastic memory” of nylon causes 
the fit that endears nylon hosiery to 
women, but it also crushes ordinary 


bobbins on which the yarn is wound. 
Synthane laminated plastic bobbins suc- 
cessfully resist crushing. 

Nylon filaments are glamorous. They 
are also so fine they must be handled 
gently. Synthane laminated plastic parts 
can be machined to snag-free super 
smoothness. 

The properties that make Synthane 
laminated plastics essential to textile 
people may interest you. For information 
and ideas about how Synthane may be 
helpful to you, send for the Synthane 
Catalog. Synthane Corporation, 

25 River Rd., Oaks, Pennsylvania. 





Bobbins, pirns and re- 
draw caps made from 
Synthane laminated 
plastics. Synthane is 
also used for hosiery 
examining forms,meas- 
uring rolls, piping, 
gears, verge plates 
and many other tex- 
tile parts. 
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OrthoSil is Thomas & 
Skinner's new 4 mil or- 
thographic iron-silicon 
laminations for high fre- 
quency inductors. The 
laminations have exceptionally high 
permeabilities from very low to 
very high inductions with corre- 
spondingly low core losses. OrthoSil 
is oriented to provide directional 
magnetic characteristics, 


Developed primarily for frequen- 
cies of 400 to 2000 cycles, these thin 
laminations are also adaptable to 
the audio ranges. 


Thomas and Skinner is producing 





OrthoSil laminations in standard as 
well as in special shapes. Our UI and 
EE series are designed especially for 
the OrthoSil, and are excellent for 
400 cycle applications, These silicon 
steel laminations will frequently re- 
place scarce nicke? materials, 


Transformers, such as power and 
3 phase, chokes, saturable reactors 
and filters are but a few of the many 
electrical components for which 
OrthoSil is designed. 


Write today for bulletin giving 
electrical characteristics and other 
pertinent data on OrthoSil oriented 
laminations. 


Specialists in Magnetic Materials— Permanent Magnets and Laminated Cores 


UO Leh is mC ge armen 


1120 East 23rd Street - Indianapolis, Indiana 


neers had the second highest average 
earnings and were only slightly below 
the first place group. Engineers are 
treated like professional men and 
should have their own code of ethics, 
There is no regimentation. 


9. Advancement opportunities jn 
the industry can be exemplified by 
citing cases of engineers who have 
risen to top positions in their com- 
panies. Presidents and vice-presidents 
of many fine companies are graduate 
engineers. The booklet “A Great Op- 
portunity Uncovered,” published by 
the General Motors Corporation re- 
cites many examples of engineers in 
top executive positions. 


Engineering Training Courses 


10. A large number of the electri- 
cal manufacturers provide _ training 
courses for young engineers so they 
can acquire broad knowledge and 
understanding of company operations 
and to help them find the kind of 
engineering work that suits them best. 
In conjunction with these training 
companies make arrange- 
ments so engineers in their employ 
can take graduate studies and eam 
masters’ degrees and doctorates from 
accredited engineering — institutions. 
This opportunity for advanced study, 
coupled with encouragement of em- 
ployers to participate in engineering 
societies, are attractive to engineers 
desiring to advance their professional 
knowledge and recognition. 


courses, 


11. The engineer has always been 
an important person in an electrical 
manufacturers organization. Nowa- 
days he is recognized as being more 
important to the success of his com- 
pany than ever before. Back in 1900 
there was only one engineer to every 
250 employees in all industries. Today 
there is one engineer to every 50 
employees in all industries, but in 
the electrical manufacturing industry 
there is one engineer to every 20 
employees. This indicates the added 
recognition and the important posi- 
tion occupied by the engineer in 
electrical manufacturing. 

The editors of the ELECTRICAL 
MANUFACTURING reported a survey in 
October, 1951,* which disclosed that 
235 large and small electrical manu- 
facturing companies with a total em- 
ployment of 512,653 people had 
26,149 engineers which is 5.2 per cent 
of total employment. These same 
companies had 3,240 vacant engineer- 
ing and research positions. From this 
it is estimated that there were about 
6,000 vacant engineering positions 
throughout the electrical manufactur- 
ing industry based on a total employ- 


*See “Critical Shortage of Engineers Commands 
National Attention,’’ October 1951, page 146. 


ELECTRICAL MANUFACTURING 








a 


—_ a 














DECI 





Vac m Chem Liy 
Pump Motor 


Totally Enclosed 
Fan Cooled Motor 


Were mets Chit 
Cy 


OC So mat 
eam Cl ames) ae 


Superior Quality Makes Them 


Open Drip Proof Motor 


Priced below most other motors, ACEC motors 
offer you the electrical and mechanical excellence 
that results from over 70 years of experience and 
scientific research. 


THREE-PHASE fractional and integral horsepower 
motors in ratings from \% hp. to 200 hp. are all 
available from stock. Branches and warehouses are 
located in New York, Chicago, Kansas City, New 
Orleans, Houston, Los Angeles—making possible 
immediate shipments out of warehouse inventories. 


Manufactured strictly to NEMA FRAMES AND 
SPECIFICATIONS, ACEC Motors come in a wide 
variety of types to meet your motor needs. And 
232 ACEC DISTRIBUTORS AND SERVICE 
SHOPS, located throughout the country, assure 
prompt and efficient fulfillment of your service 
requirements. 


For top-level motor performance and utmost 
motor dependability at Jower prices, write, wire or 
telephone our nearest representative—or com- 
municate directly with us. 


The Best Buy In The Country 


eeeee ecoeoeoeveeveeeeneeeeeee2e2e2 8299898080878 8807878 889 8 & 
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ALL ACEC MOTORS 
FULLY 
GUARANTEED 


available in the 
following types: 


% Open Drip Proof 
Motors 
% Totally Enclosed 
Fan Cooled Motors 
% Pump Motors 
Style “C” Face Mounted 
Style “P” Vertical Solid Shaft 
Vertical Hollow Shaft 
* Industrial Sewing 
Machine Clutch Motors 
%* Geared Motors and 
Capstans 


| BELGIAN ELECTRIC SALES CORPORATION 


| Main Office: One E. 53rd St., New York 22,N.Y. e PLaza 8-3105 


SETAE, ct LOLS 


DECEMBER 1952 


Los Angeles * San Francisco * Chicago * Kansas City * Detroit * Milwaukee 
Cleveland « Houston * New Orleans ¢ Pittsburgh * Lovisville * Washington, D. C. 
Youngstown * Savannah * Montreal © San Juan (Puerto Rico) * Mexico City 





273 














aGem \N PERFORMANCE 


(a) Long Life 
(b) Good Regulation 
(c) High Efficiency 


aGem FOR VERSATILITY 


(a) Wide Range of Power Outputs 
(b) Temperatures of —65°C to +100°C 
(c) Impervious to all Humidity 


(d) Impervious to Salt Atmosphere 


aGem IN COMPACTNESS 
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use 


(a) Various sizes and shapes 
(b) Light Weight for any Power Output 

(c) “Tailor-made” for Individual Requirements 
Write Caroline for your free copy 


of the booklet on Sarkes Tarzian 
Embedded Selenium Rectifiers 





Sarkes Tarzian, 


RECTIFIER DIVISION 
Dept. M-6, 415 North College Ave., Bloomington, Indiana 


ment of 950,000 people in October, 
1951. 

According to another more recent 
survey, the 1952 graduating class 
numbered only 30,000 engineers avail. 
able for the 50,000 civilian vacancies 
throughout the United States. There. 
fore, electrical manufacturers are 
urged to do all they can to get more 
young men of the right kind to go 
into engineering and to use _ the 
eleven reasons stated above in pro- 
moting this. Electrical manufacturers 
should be able to speak effectively on 
these points because of the strong 
position their industry occupies ip 
both engineering affairs and in the 
national economy. Ooo 


Engineering 
Enrollment 


TATISTICS for engineering col- 
lege enrollment compiled by the 
American Society for Engineering 
Education have been released for last 
year. The ten colleges with the largest 
total engineering enrollment, count- 
ing day, evening and special, and 
graduate students are as follows, listed 
in order of the total figure. 


Under- 
graduate Grad- 
College Day Other uate 


Illinois Institute 

of Technology ... 1376 3765 562 
Brooklyn Polytechnic 1156 2224 1649 
Purdue University . 3721 13 374 
University of Illinois 3102 0 406 


| NewYork University 1176 1256 921 


College of the 

City of New York 2151 875 281 
Massachusetts Insti- 

tute of Technology 2359 0 810 
Rensselaer Polytech- 

nic Institute ..... 2585 
Georgia Institute 

of Technology ... 2804 0 146 
Pennsylvania State. 2530 19 7 


Recruiting Engineers 


CHALLENGE to the engineer- 

ing fraternity to help solve 
the engineering manpower shortage 
through education was recently made 
by Everett S. Lee, editor of the Gen- 
eral Electric “Review,” speaking be- 
fore the Central Iowa Section, ASME. 
He told the engineers that the eng 
neering shortage exists because of the 
increasing engineering content of the 
countrv’s present defense effort and 
productive economy. He called upon 
all engineers to carry to mothers, 
fathers, school teachers, public off- 
cials and the church the imperative 
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TEFLON 





CAN cuprove your 


Exceptional qualities of JOHN CRANE TEFLON 
make it highly desirable for a wide range 
of equipment and parts lines. Manufacturers of 





*Du Pont Trade-mark 
for tetraflouroethylene resin 


precision equipment and component parts, cannot 


ELECTRICAL PROPERTIES: 

Power factor less 

than 0.0005 over 

my theentire spectrum 

~ from 60 cycles to 

30,000 megacycles, 

“with a dielectric 

constant of be- 

tween 2.00 and 2.05 

¢ Short-time dielectric strengths from 

1,000 to 2,000 v., per mil in thickness 

of 5-12 mils * High resistance to sur- 

face arc * Volume resistivity greater 

than 1015 ohm-cm « Surface resis- 

tivity drops to only 1013 ohms at 
100 percent relative humidity. 


’ THERMAL AND 
MECHANICAL PROPERTIES: 
Tensile strength 
1,500 to 2,500 psi. 
at 77 ¢@ee. FE. * 
Durometer hard- 
ness 55 to 70 « Stiff- 

ness 60,000 psi. at 77 deg. FeFriction 

coefficient against polished steel (stat- 
ic) .09—.12 * Remains flexible down 





ermal characteristics 


} to —94°F. Serviceable up to+482°F. 





The best in TEFLON 


/ 


look the advantages which the remarkable electrical, 


thermal, mechanical and anti-corrosive properties of 
JOHN CRANE'TEFLON offer. Note Teflon’s outstand- 


aroperties and characteristics. 


ANTI-CORROSIVE 
PROPERTIES: 


Resists all chemical 
liquids and gases 
except molten al- 
kali metals and 
fluorine and chlor- 
ine trifluoride* No detectable changes 
in properties over l-year outdoor 
weather test * Zero water 
absorption. 


Corrosion resist 


TYPICAL 
APPLICATIONS: 


w// 4 “{ For such applica- 
/ /€)) tions, as vhf, uhf, 
or high voltage— 
high temperature 
insulator forms, 
heat-resistant linings, oil and fire- 
wall seals, gaskets, valve discs or 
seats, packings, flexible bellows, dia- 
phragms, slot liners, heat sealer jaws 
and dough rollers. Let our engineers 
fit JOHN CRANE'TEFLON to your 


specific needs. 


NEP 


Typical Application 


/ YOHN CRANE'TEFLON parts can be manufactured to your specifica- 
tions. Investigate now. Let us know your requirements. Send for our (Py 


12-page illustrated catalog. 


PACKINGS 


1824 CUYLER AVENUE 





TEFLON PRODUCTS 


DEPT. EM * 


LAPMASTER LAPPING 
ap, MACHINE 


CRANE PACKING e COMPANY 


CHICAGO 13, ILLINOIS 






PIPE SEALING 
COMPOUNDS 


* ie A 
Perinat citi 
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Ue ay 
TO YOUR SPECIFICATIONS 


TANKS 


All shapes 
All sizes 
1 qt. to 150 gal. 


ENCLOSURES 


Cabinets 
Housings 
Cabs 


ASSEMBLIES 


Ready to take 
their place on 
your equipment 


SHEET METAL fabri- 
cated to customer's 
individual specifica- 
tions. Flexible and di- 
versified facilities are 
yours without capital 


| EZ Zag Fo Make 


waa 


TTL LP Mee Lo heeh TL Lee 


investment. 


STOLPER STEEL PRODUCTS CORPORATION 
308 PILGRIM ROAD, MENOMONEE FALLS, WISCONSIN (MILWAUKEE DISTRICT) 


need for engineers in the nation’s 
economy. 

He said engineers could encourage 
school teachers and administrators to 
have every capable student take math. 
ematics and science, so that when the 
time comes for him to consider gol. 
lege, he will not be excluded from an 
engineering and scientific training be. 
cause he does not have the required 
math and science. Those subjects also 
will help open the doors to semi- 
technical jobs in industry and science, 

“It is a long-time project in which 
you will do well to progress continual- 
lv,” Mr. Lee said. “You can never go 
wrong in encouraging and arranging 
for the training of scientists and engi- 
neers. Their need in the economy of 
our country is fundamental.” His sub- 
ject was “What Is Ahead for the Engi- 
neer,” and he pointed to the rapid ex- 
pansion of the electrical industry as an 
indication that the demand for _engi- 


mf 


neers will continue. 100 


Non-Corrosive 
Soldering Flux 


Search for universal solder- 
ing flux fails, but study adds 
much data. 


NDER a contract with the De- 

partment of the Army, Signal 
Corps, Foster D. Snell, Inc., New 
York, N. Y., undertook to develop a 
soldering flux that would function ef- 
fectively in soldering all types of 
metals. The desired flux was not to 
cause corrosion by its own or end- 
product action and should not modify 
properties of electrical equipment in 
which it is used. 

During this two-year investigation, 
much data was reported back to the 
Signal Corps but a universal solder- 
ing flux was not found.® Methods of 
testing were devised and proved, and 
many fluxes were formulated and 
tested. Several fluxes were found that 
could satisfy two of the requirements, 
but none was found to comply with 
all three. 

A gum rosin plus ethyl di-methyl 
cetyl ammonium bromide was soon 
found to have a spreading activity 
greater than rosin and a non-corrosive 
residue. But this flux did not meet 
all requirements. Another flux, 25 
percent rosin plus 0.1 per cent cetyl 
trimethyl ammonium bromide was 
found to have a high efficiency and a 
non-corrosive residue, but would not 
work with all metals. 

Fluxes based on a new water-solu- 
ble resin (di-methyl hydantoin-formal- 


*Series of nine reports available from Photo- 
juplication Section, Library of Congress: PB 106723 
to PB 106728, PB 106753 and PB 106584 (Final). 


ELECTRICAL MANUFACTURING 





> OS SS MC ll 


ar | VS ee wes eT Se" 





MQsT COMPLETE 





DECEMBER 1952 


® Wide range of types and sizes? 
@ Consistent precision dimensions? 
© Smooth, quiet operation? 


® Practical engineering help? 


If you make electric motors and equip them 

with ball bearings, you'll check all of these features 
as “musts”. To be sure of getting them, many 
electric motor manufacturers turn to Fafnir 
because... 


1. Fafnir offers a wide range of ball bearing 
types and sizes . . . open, sealed, shielded or 
in combinations of seals and shields... 


2. In the manufacture of Fafnir Ball Bearings, 
many operations developed specifically to 
assure uniformity are performed regularly 
even though they are not necessary to 
actual bearing fabrication... 


3. Industry-wide engineering experience in the 
application of ball bearings is available to 
help solve such problems as bearing types, 
fits, housing requirements, and lubrication. 


The combination of these Fafnir features has been 
important to electric motor manufacturers in the 
production of smooth, cool, quiet-running motors, 
consistently and at minimum cost. Maybe this 
combination can solve your problems. The 

Fafnir Bearing Company, New Britain, Conn. 
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Highly significant to all industries—doubly so to 

the automotive industry —are the unique applications of 
Plaskon Alkyd by PRP which are pictured here. The 
resulting distributor cap and rotor parts represent the 
first such use of this talented molding compound in a 
MMM MC Lee hClliele Samet Tilt. 

by its outstanding dimensional stability and 
remarkable arc-resistance are self-evident. 


rTM alam el Cm Tullo eh Teel Cte ila 

ways to improve product performance and value—for 
Tela etl: ME Sud Stam! yl itee title hi versatile Plaskon 
Alkyd. PRP mass-produces these pieces on specialized 
high-speed presses, maintaining extremely close 
tolerances .. . and exceptionally low costs. Our 

plane is ready now to speed you here for a 

review of our facilities and abilities to 

satisfy your specific requirements. 


when you look for plastic moldings, 
look first to 


Ce ee ae ad 


ad 
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dehyde) have two to three times the 
efficiency of rosin, but are much more 
corrosive. Corrosion inhibitors failed 
to render any zinc-ammonium chlo. 
ride fluxes satisfactory. Fluxes cop- 
taining tin metal deposit a thin film of 
tin at soldering temperature, but are 
too corrosive. 

Of a large number of new fluxes 
based on resins, only those based on 
Teglac-128 resin and containing cety] 
trimethyl ammonium bromide and 
amyl acetate proved to be both active 
and non-corrosive. The addition of 
amine salts to Teglac-128 gave active 
fluxes, but with greater corrosion or 
less stability, or both. Rosin base 
fluxes still showed most promise but 
were limited by inefficiency of the 
rosin. 

The most efficient flux of the Teglac 
group for soldering copper is: 25 per 
cent Teglac-128, 1 per cent cetyl 
trimethyl ammonium bromide, and 10 
per cent amyl acetate, all dissolved in 
alcohol. In all this group of fluxes, 
cetyl trimethyl ammonium can be re- 
placed by ethyl di-methyl cetyl am- 
monium bromide with equal effect. 

Teglac resin fluxes are not as et- 
ficient as zinc ammonium chloride for 
all-around use. Rosin is particularly 
good for capillary soldering, but in- 
efficient for spread soldering. The best 
fluxes found are not suitable for stain- 
less steel, and only fair on oxide- 
coated copper and copper coated with 
a tin-copper alloy. 

Modification of the best non-corro- 
sive flux resulted in a very active 
formulation consisting of: an alcoholic 
solution of 25 per cent Teglac-128, 
1 per cent ethyl dimethyl cetyl am- 
monium bromide, 1.2 per cent glyc- 
erol and 10 per cent amyl acetate. 
This flux is not universal, but is use- 
ful for copper (bright and slightly 
oxidized), brass and tinplate. At 1948 
prices, a gallon of this flux could be 
produced for about $2.80. 

An aqueous flux based on hydrated 
tin tetrachloride, containing trietha- 
nolamine and a wetting agent, is 
useful on stainless steel, in addition 
to the above metals. In common with 
all the paste modifications produced 


it was too corrosive for general use. 
ooo 


Selling to The Air Force 


EVISED handbook, A Guide for 

Selling to the United States Air 
Force, contains all the latest changes 
in procurement procedures including 
the effects of decentralization on Air 
Force buying. An entire chapter is 
devoted to decentralization of procure- 
ment functions from the Wright-Pat- 
terson Air Force Base to field in- 
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SILECTRON (- cores...BIG. or LETTLE 


_..any quantity and any size 
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For users operating on government schedules, Arnold is now produc- 
ing C-Cores wound from 4, 14, 1, 2, 4 and 12-mil Silectron strip. 
The ultra-thin oriented silicon steel strip is rolled to exacting toler- 
ances in our own plant on precision cold-reducing equipment of the 
most modern type. Winding of cores, processing of butt joints, etc. 
are carefully controlled, assuring the lowest possible core losses, and 
freedom from short-circuiting of the laminations. 

We can offer prompt delivery in production quantities—and size ts 
no object, from a fraction of an ounce to C-Cores of 200 pounds or more. 
Rigid standard tests—and special electrical tests where required—give 
you assurance of the highest quality in all gauges. @ Your inquiries 
are invited. 






THE ARNOLD ENGINEERING JOM 


fall SUBSIDIARY OF ALLEGHENY LUDLUM STEEL corPo 
> General Office & Plant: Mareiigo; Ulingis 
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Request 
Your Copy 
Now! 





shows Hoy, 


New Cata\e? 
"DIE-LESS DUPLICATING” 


ro) is me reasivred bond «| SAVES TOOLING COSTS, 


Notchers, Punch Presses, Rod 


isis teiens ies | SPEEDS PRODUCTION 


Di-Acro (pronounced Die-ack- 





Shows many photos of “Die-Less Duplicating” 
forming technique with Di-Acro Machines. Features 
36 hand and power models in quick reference 
tables. Explains free Di-Acro Engineering Service. 
Write for your copy now. 


PRECISION ‘ 
uethimuuuaee O’NEIL-IRWIN MANUFACTURING CO. 


MACHINES 309 8th Avenue e Lake City, Minnesota 


SERVOSCOPE™ 


Test analyzer for use in de- 
velopment and PRODUCTION of 
SERVOMECHANISMS and 
PROCESS CONTROLS. Measures 
FREQUENCY RESPONSE, PHASE 
SHIFT 0.1 to 20 CYCLES SINE 
WAVE, SQUARE WAVE, MOD- 
ULATED CARRIER, 50 to 800 
CYCLES. 


SERVOBOARD 


A FLEXIBLE SET of PRECISION 


mechanical parts for quickly 





coupling motors, synchros, poten- 
tiometers to form assemblies of 
Servo systems, regulators, com- 


putors. 


SERVO CORPORATION 
OF AMERICA 


DEPT. EM-12 NEW HYCE PARK, N.Y. 
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stallations throughout the country. 
Included is a complete list of the 
procurement functions which have 
been moved to depots and Air Mate- 
rial Areas. Attention is paid to central 
and local procurement, special pro- 
curement methods, the small business 
specialists, and subcontracting. 
Copies of the booklet may be ob- 
tained without charge at any of the 
Air Procurement District and Re- 
gional offices, or by writing to the 
Commanding General, Air Materie] 
Command, Wright-Patterson Air 
Force Base, Ohio; Attn: Industrial Re- 
lations Section, MCPAXC-1. OOO 


Applying Magnetie 
Amplifiers 


HIS combined reprint of 40 pages 

includes the series of four arti- 
cles by Dornhoefer and Krun- 
menacher discussing the effect of de- 
sign factors on performance and prac- 
tical procedure to follow in finding 
the best combination of rating, power 
gain and core material; also two re- 
lated articles on the applications of 
magnetic amplifiers to motor control 
and a bibliography of 13 references 
to earlier feature articles on magnetic 
amplifiers for control applications. 


Table of Contents 


Applying Magnetic Amplifiers 
Part I—Ratings and Performance 
Data for Simple Saturable Re- 
actor, March 1951, page 94 
Part II—Modes of Operation for 
Simple Saturable Reactors, April 
1951, page 112 
Part I]I[—Performance of Saturable 
Reactors with External Feedback 
and with Self-Saturation, August 
1951, page 106 
Part IV—Modes of Operation of 
Self-Saturating Types, September 
1951, page 92 
Magnetic Amplifier Control for Pack- 
aged Drive, January 1951, page 115 
Printing Press Control with Magnetic 
Amplifier, August 1950, page 83 
Bibliography—Magnetic Amplifiers for 
Control Applications, May 1951, 
page 122 
Booklet is 842 x 11 in., printed on 
heavy paper and saddle stitched. Each 
article is reproduced in complete form 
with all original illustrations, tables 
and text. Copies are available at $1.50 
each on requests accompanied by re- 
mittance. (Add 3 per cent sales tax 
for New York City deliveries.) Send 
orders with remittance to: 
J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 
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NOW—MICA 
BY THE MILE! 


G-E MICA MAT IS 100% 
MICA IN CONTINUOUS 
SHEET FORM 











Here’s a new insulating development 
from General Electric that offers tremendous 
advantages to both manufacturers and 
repairers of electrical equipment. It’s 

G-E mica mat—100% mica in the form of 
flakes and particles in continuous sheets. 
G-E mica mat is produced in thicknesses 
ranging from two-thousandths to 
six-thousandths of an inch. It gives better 
performance than present machine- and 
hand-laid mica products because of its 
greater uniformity of thickness and its 
void-free construction. 

Capable of being impregnated with resins 
and bonded to paper, glass or cloth for 
greater strength and improved electrical 
properties, G-E mica mat tapes and sheets 
can be used in heating devices, molded 

into shapes for motors and generators, or 
machine-wrapped on bars and cable. 

FREE! Write today for free samples and a 
technical report on G-E mica mat to 
General Electric Company, Section 150-3A, 
Chemical Division, Pittsfield, Mass. 


O, . . 
You CAH fue, en cenfutence tH 
e 








e 


G-E mica mat is shown emerging 
from machine which forms minute 
mica flakes into rolls of flexible, 
highly uniform mica insulation. By 
permitting the use of domestic mica, 
G-E mica mat may free the U. S. 





¥ Blowtorch test indicates the high- 
temperature resistance of G-E mica 
mat, which can be heated red-hot 
without damage. 





from dependence on foreign sources. 





Greater uniformity of new G-E mica mat (above, left) is shown in 
contrast to conventional mica insulating sheet (above, right). 


G-E INSULATING MATERIALS INCLUDE: 
Silicone Insulation Insulating Varnishes 
Sealing and Filling Compounds 
Mica Insulation Varnished Cloths and Tapes 
“No equipment is better than its insulation.” 


LOOK TO G.E. FOR LAMINATES, TOO! 


General Electric offers a complete line of laminated sheets, tubes 
and rods, and molded laminates with cloth, paper, glass fabric 


or special bases for a wide range of insulation and other indus- 
trial uses. 


GENERAL QQ ELECTRIC 
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to the 


ELECTRICAL ' 
ENGINEER 


or 


PHYSICIST 


with experience in 


RADAR 


or 


ELECTRONICS 


Here is 


THE COMPANY 


Hughes Research and De- 
velopment Laboratories, 
located in Southern Califor- 
nia, are presently engaged 
in the development and 
production of advanced 
radar systems, electronic 
computers and guided 
missiles. 


THE NEW OPENINGS 


The positions are for men 
who will serve as technical 
advisors to government 
agencies and companies 
purchasing Hughes equip- 
ment—also as technical con- 
sultants with engineers of 
other companies working 
on associated equipment. 
Your specific job would be 
essentially to help insure 
successful operation of 
Hughes equipment in the 
field. 


HUGHES 


RESEARCH AND 


DEVELOPMENT LABORATORIES 


Engineering Personnel Department 


Culver City, 


Hughes Research and Develop- 
ment Laboratories, one of the 
nation’s leading electronics 
organizations, are now creating 
a number of new openings in 
an important phase of their 
operations. 


what one of these positions offers you: 


THE TRAINING 


On joining our organiza- 
tion, you will work in the 
Laboratories for several 
months to become thor- 
oughly familiar with the 
equipment which you will 
later help users to under- 
stand and properly employ. 
If you have already had 
radar or electronics experi- 
ence, you will find this 
knowledge helpful in your 
new work. 


WHERE YOU WORK 


After your period of train- 
ing—at full pay—you may 
(1) remain with the Labor- 
atories in Southern Califor- 
nia in an instructive or 
administrative capacity, (2) 
become the Hughes repre- 
sentative at a company 
where our equipment is be- 
ing installed, or (3) be the 


Hughes representative at a 
military base in this coun- 
try or overseas (single men 
only). Compensation is 
made for traveling and 
moving household effects, 
and married men keep their 
families with them at all 
times. 


YOUR FUTURE 


In one of these positions 
you will gain all-around ex- 
perience that will increase 
your value to our organiza- 
tion as it further expands in 
the field of electronics. The 
next few years are certain to 
see large-scale commercial 
employment of electronic 
systems. Your training in 
and familiarity with the 
most advanced electronic 
techniques now will qualify 
you for even more impor- 
tant future positions. 


How to apply: 


nee 
ae re 
7 i 

4 
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¢ ' 

4 

¢ ! 
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! 
i 
! 
' 
| 
! 
' 


If you are under thirty-five 
years of age, and if you have 
an E.E. or Physics degree, 
write to the Laboratories, giving 
resumé of your experience. 





Los Angeles County, California 
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Assurance is required that 
relocation of the applicant 
will not cause disruption of 
an urgent military project. 





INDUSTRY 
STATISTICS 


Business at high level. Up. 





swing in household electrical 
equipment predicted. Sep. 
tember production of TV sets 
shows sharp increase over 
that for same 1951 month. 
Increase in tool 
shipments, but index of new 
slightly off. Third- 
quarter output of aluminum 
shows slight increase. 


machine 


orders 


Business at High Level—Industria] 
Purchasing Agents report October bus- 
iness remains at the high level reached 
after the steel strike, according to the 
National Association of Purchasing 
Agents. Order books continue the in- 
crease, but at a slackened pace. Pro- 
duction shows an inclination to level 
off. Last month, these buyers pre- 
dicted good business would continue 
through the middle of December. The 
majority this month extend that fore- 
cast well into the first quarter of 1953, 
with the usual lull for holiday and 
inventory taking. Prices show a tend- 
ency to flatten out or decline, as for- 
eign and futures markets register low- 
er prices. Many believe a_ buyers’ 
market is in the making. Industrial 
materials inventories hit a new low 
and are coming into better balance. 
The brief coal strike had no retarding 
effect on industry. Buying policy is in 
line with orders on the books and 
production schedules, and is conserva- 
tive. 

The election appears to have had 
little bearing on current business. 
Some comments indicate contemplat- 
ed expansion and replacement pro- 
grams have been deferred until a 
clearer view of the future can be had. 

Over-all, there are more price de- 
creases reported this month than in- 
creases, zinc and lead recording the 
sharpest declines attributed to weak- 
nesses in foreign markets. 

Among items for which higher 
prices were reported are: bolts and 
nuts, fasteners, and steel items. 

Still hard to get are: some items of 
aluminum, transformers, controls, 
nickel, selenium, bar steel and shapes, 
and copper wire. 

In easing supply are: brass, coppet: 
some steel, zinc, and lead. 
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MINIATURE IN SIZE - GIGANTIC IN PERFORMANCE 
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FUSITE GLASS-TO-METAL HERMETIC TERMINALS 
These Miniatures .. . Now Available in these Electrode Treatments 
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DO THESE NEW 


Reuland motors 


FIT INTO 
YOUR PICTURE? 


(cut-away 


view) 
FLUID-SHAFT MOTOR 


Provides smooth acceleration 
of heavy loads. More compact 
than separate motor and fluid 
coupling. Perfect alignment! 
Thousands in use on cranes, 
mixers, centrifugals, etc. 


: \ Y 
FLUID-SHAFT MOTOREDUCER 


This Fluid- Shaft motor and 
gear reducer combination con- 
verts the motor’s conventional 
high speed into a slow speed, 
smooth starting, compact unit. 
Ideal for car pullers, conveyors, 
dryers, etc. 


MAGNETIC BRAKE 


The only brake that permits 
the use of TWO output shafts 
per motor. When desired, the 
motor shaft can be extended 
right through! Only 6 major 
parts...no levers or linkage... 
self adjusting ... half usual 
length! 





Write for new engineering 
folder on these and other 
exclusive Reuland Products... 
industrial units designed to 
fill the needs of the nation’s leading 
equipment manufacturers! 


REULAND 


ELECTRIC COMPANY 
Alhambra, Colif. Representatives in all principal cities 


FIRST IN QUALITY ... FIRST IN DESIGN 
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Upswing in Household Electrical 
Goods—An upturn in the sale of major 
appliances and electronic items is pre- 
dicted in the next few years by three 
major companies, with sales next year 
equal to, or better than those, for this 
year, despite increased defense pro- 
duction in 1953. 

General Electric predicts 1953 in- 
dustry-wide sales of 4,200,000 house- 
hold refrigerators, up 5 per cent over 
1951 figures, and of 4,100,000 units 
in 1957. Estimates by GE of sales po- 
tential of home food freezers next vear 
are 1,000,000, equal to the sales dur- 
ing 1951, and of 1,300,000 in 1957. 
Other GE industry-wide sale estimates 
are: automatic washers, 1,500,000 in 
1953, down 3.2 per cent from 1951, 
but rising to 2,100,000 in 1957. Esti- 
mated room air-conditioner sales are 
400,000 in 1953, or 60 per cent over 
1951, and 700,000 in 1957, an increase 
over the 1951 figures of 180 per cent. 

Sylvania predicts industry-wide 
sales of television receivers of 5,000,- 
000 next year, while RCA’s estimate 
is 5,600,000, a decrease of 10 per cent 
in one case and an increase of 8 per 
cent in the other over 1951 sales. Pre- 
dictions of 1957 TV sales by both 
companies are 7,000,000 and 5,600,- 
000, respectively. Sylvania’s estimate 
of 1953 radio sets is 7,000,000, a de- 
crease of 15 per cent from the 195] 
total; while RCA predicts industry- 
wide sales of 5,500,000 home and 
portable radio sets in 1953, which is 
27 per cent less than 1951 sales; 1957 
RCA sales are expected to total only 
4,800,000 sets. 

As for sales of household appliances 
this year, factory sales of standard- 
size household washers in September 
totaled 283,732 units, compared to 
254,537 in August, an increase of 11.5 
per cent, according to figures for the 
organization’s membership announced 
by the American Home Laundry Man- 
ufacturers’ Association. The Septem- 
ber total compares to an industry- 
wide total of 313,746 units sold in 
September 1951, or a decrease of 9.6 
per cent. 

Automatic tumbler dryers sold in 
September aggregate 71,516 units, 
compared to 53,376 in August, an ad- 
vance of 34 per cent, and were 63.5 
per cent more than the 43,752 units 
sold in the corresponding month last 
year. 

Factory sales of household ironers 
in September were 22,492 units, up 
36.5 per cent from the 16,477 sold in 
August and 22.9 per cent greater than 
the 18,300 ironers sold in September 
a year ago. 

Factory sales of standard-size 
household vacuum cleaners in Sep- 
tember totaled 237,541 units, com- 
pared to 222,413 in August, an in- 
crease of 6.8 per cent according to 


Now Available... 
NEW 


BRUSH 
UATE 





For the finest magnetic 
transducer heads look to BRUSH 


The new magnetic head is designed for 
dual-track recording /reproducing on 4 
inch tape. It features: dimensional 
stability . .. Mu-metal shielding... 
single-hole mounting .. . high output 
... greatly extended frequency range 
...fresin-embedded construction. 


BK-1090 -RECORD/REPRODUCE HEAD 


ae ee 0.090 inch 
een MINNIE = <n! oth 6 'sip eo 5 0.00025 inch 
inductance . 525 millihenrys 


The new low-power erase head is a 
highly effective companion to the record, 
reproduce head. 


BK-1110—ERASE HEAD 


RE PE, pean sete sie Sine 0.110 inch 

ORIEN oct esa 55 millihenrys 

erase current 10 milliamperes 
Write us for help on your magnetic 
recording problems. Your inquiries will 
receive the attention of capable engineers. 


Brak 


DEVELOPMENT COMPANY 
3405 Perkins Ave. * Cleveland 14, Ohio 
Piezoelectric Crystals and Ceramics 
Magnetic Recording Equipment 
Acoustic Devices + Ultrasonics 
industrial & Research Instruments 
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S NEW 
‘Permacel 


OW ROUND OUT A COMPLETE LINE OF 18 ELECTRICAL TAPES FOR EVERY PRODUCTION NEED. 





1. White Acetate Cloth—P243 3. Yellow Flatback Paper—P271 
2. Acetate Fiber—P245 4. Yellow Crepe Paper—P7281 
5. Orange-Yellow Pelyester “Mylar” Film—P252 


—-» For further information write Dept. M 


° e Je Makers o ®an ® pressure sensitive tapes for plant, office and the home. 
NOUSTRIAL TAPE CORP , NEW BRUNSWICK, N. J kers of TEXCEL® and PERMACEL® for pl ffi d the h 
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“YEARS OF LIFE IN TOUGHEST 
FOUNDRY SERVICE” 


. . . $ay Whiting Engineers of Star-Kimble Gear-Brakemotors 






@: Whiting Skip Charger shown in the photo works two shifts a 
ay, handling heavy charges of metal, coke and stone for the 
cupola. The Skip Charger must stop the load accurately and hold it 
positively. Equipment is subjected to intense heat and heavy con- 
centrations of dirt in the air. 


For tough service like that, Whiting powers its equipment with 
Star-Kimble Gear-Brakemotors, which have proved their ability to 
give years of service with little need for maintenance attention. The 
quick-acting, positive brake requires little or no adjustment; the 
motor and speed reducer provide a high factor of safety for heavy 
overloads. AND . . . motor, brake and speed reducer are a single, 
compact, well-protected unit. 


For information on Star-Kimble Brakemotors, with or with- 
out the speed-reducing feature, write for Bulletin B-501-A. 


-KIMBLE 


MOTOR DIVISION 
HLE PRINTING PRESS AND MFG. CO. 
Bloomfield Avenue 








Bloomfield, New Jersey 
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industry-wide figures announced by 
C. G. Frantz, secretary-treasurer of 
the Vacuum Cleaner Manufacturers’ 
Association. 

September sales compared to 210. 
086 units sold in September, 195], a 
gain of 13.1 per cent. 


Television and Radio Receivers—}- 
though approximately 50 new teleyj- 
sion stations are expected to get into 
operation throughout the United 
States by the end of 1953, Ross D. 
Siragusa, president of Admiral Corp. 
estimates that far more sets will be 
sold in present markets for possibly 
two years. He predicted from 750,000 
to 1,250,000 TV receivers will be sold 
in new markets from the present time 
to the end of 1953, out of an antici- 
pated total sale of more than 6,500.- 
000 sets during that period. A critical 
shortage of TV receivers now exists, 
he said. 

The high replacement of obsoles- 
cent, small-screen sets with 21-inch 
tubes has boosted sales materially in 
present markets, where upwards of 
70 per cent saturation already has 
been reached. 

He said there is a shortage of steel 
for antenna towers and_ television 
broadcasting equipment, especially for 
uhf transmitters, but added that these 
shortages are temporary and will not 
hinder TV’s ultimate development. 

Production of television receivers 
in September increased 124 per cent 
over the industry output in the cor- 
responding month of 1951, according 
to estimates compiled by the Radio- 
Television Manufacturers Association. 
The radio set output, however, drop- 
ped considerably under the same pe- 
riod last year. 

The RTMA reports for September, 
a five-week period, showed the manv- 
facture of 755,665 television sets as 
against 337,341 units in the same 
month of last year. The radio output 
was estimated at 865,654 sets com- 
pared with 1,100,246 units in Septem- 
ber 1951. 

Totals for the first nine months ot 
1952 showed 3,670,591 TV sets and 
6.689,535 radios manufactured. 

Home sets with FM facilities totaled 
21,507 units in September. In addition 
7.664 TV sets with FM circuits were 
produced. 


Machine Tools—Factory shipments 
index of the National Machine Tool 
Builders Association rose in September 
to approximately 366.8 from 3148 
in August. The index is based on the 
average monthly shipments of 1945- 
16-47 as 100. The index of new orders 
however, was about 300.3 against 
309.1 in August. Also lower in Sep: 
tember than in August was the ratio 
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with Mallory Filters designed for your equipment 


Noise filtering is more complicated than ever before. 


Modern radio, television, and electronic equipment 
have greater sensitivity and operate at higher frequen- 
cies. Suppressing objectionable noise caused by many 
kinds of electrical equipment requires new techniques 
and concepts. 


For the exacting performance demanded today, noise 


suppression must be carefully engineered so that... 


The filter circuit will keep noise output down to the 
required microvolt level under all operating condi- 


tions and over the entire frequency band involved. 


The filter is compact in design and economically 


practical for the customer's equipment. 






MALLORY & 
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Soon 





You can make sure you get the right noise filter for 
your equipment... by letting Mallory design and pro- 
duce your suppressors. Mallory engineers have worked 
in cooperation with leading manufacturers to develop 
filters for motors, generators, oscillators, spark gaps 


and countless other devices. 


Specialized skills and experience are ready to serve 
you... to analyze your requirements in detail... 
to design the most effective filter for your needs 

.and to manufacture it to any military or civilian 
specifications which may apply. Write or call 


Mallory today. 


SERVING INDUSTRY WITH THESE PRODUCTS: 
Electromechanical — Resistors * Switches ¢ Television Tuners * Vibrators 
Electrochemical—Capacitors e Rectifiers * Mercury Dry Batteries 
Metallurgical —Contactse Special Metals and Ceramics* Welding Materials 





INDIANAPOLIS 6, 


INDIANA 
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OWL Ca 
“Good 


Connection”... 


RIVERSIDE 


s 


This rubber-encased connector links a 
refrigerator relay with a Fusite hermetic 
terminal, which is welded to the com- 
pressor. Originally, the connector had a 
brittle plastic case which presented various prob- 
lems. Our engineers suggested a molded rubber 
case, also redesigned the contacts. Resulting im- 
provements include: (1) Greater structural strength, 
(2) Elimination of damage in handling, (3) Faster 
assembly, (4) Better electrical connection, (5) 
Higher “‘pull-out” rating. And if you have problems 
involving the design and production of similar, 
or more intricate electrical assemblies, you, too, 
can ‘make a good connection!” Just write or call 
us, without obligation, for recommendations. 





hi lee 3 


EXPERIENCED 


ASSEMBLY PERSONNEL 


POSITIVE 


CONTROL OVER QUALITY 


COMPETENT 


ENGINEERING SERVICES 


DF, 
fe 


COMPLETE 


PRODUCTION FACILITIES 


(All described in our new brochure—send for it today!) 


Wwerside Manufacturing 


AND ELECTRICAL SUPPLY COMPANY 


10227 MICHIGAN AVENUE e DEARBORN, MICHIGAN e PHONE Tiffany 6-6800 


WIRING HARNESSES AND ASSEMBLIES e CORD SETS e HEATER AND EXTENSION 
CORDS e ELECTRICAL SWITCHES e RELAYS e MOLDED RUBBER PRODUCTS 
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of unfilled orders to demonstrated pro- 
duction rate: approximately 11.8-1 gg 
12.4-1. 


Gears—Factory shipment index, bas. 
ed on figures supplied by over 59 
reporting companies of the American 
Gear Manufacturers Association, was 
143.4 in September or an increase of 
8.4 per cent over August. The index 
is based on 1947-49 as 100, 


Stokers—Factory sales of mechanical] 
stokers in September 1952. totaled 
3,161 units, increase of 13 per cent 
over the number sold in August but 
a slight decrease from sales in Septem- 
ber 1951 according to the Bureau of 
the Census, Department of Com- 
merce. Figures are based on reports 
received from 59 manufacturers. 


Heating Equipment—Factory ship- 
ments of oil burners increased in Au 
gust to 84,620 units from 67,044 units 
shipped in July. Cumulative totals for 
the 1952 January-August period total- 
ed 430,620 vs 427,061 for the same 
1951 period. A similar upward trend 
was indicated by factory sales of 
warm-air furnaces of the forced-air 
type: 86,010 in August vs 64,724 in 
July. January-August cumulative totals 
for 1952 and 1951 are 423,912 and 
406,487, respectively. 


Farm Pumps—Factory shipments of 
domestic water systems in September 
totaled 65,933 units, valued at $63 
million, a slight decrease in both num- 
ber of units and value from August, 
according to the Bureau of the Census, 
Department of Commerce. Shallow- 
well systems shipped amounted to 38,- 
157 units or 58 per cent of the total, 
while shipments of deep-well systems 
accounted for the remainder. 


Aircraft—Shipments of complete 
civilian aircraft, as measured by air- 
frame weight, amounted to 712,600 lb 
in August 1952, or 8 per cent less than 
July shipments, according to a report 
issued jointly by the Bureau of the 
Census and the Civil Aeronautics Ad- 


ministration, Department of Com- 
merce. During August 349 planes ot 
valued at $13.7 million were shipped, 
om a a - nt 258 tk 
compared with July shipments of 399 
planes valued at $15.6 million. pe 
T . . orn 
otal airframe weight of the 2,39: C) 
aircraft shipped from January through r 


August 1952 totaled 6,142,400 |b. 
The value of shipments of completed 


aircraft during the first eight months - 
of 1952 amounted to $125.1 million. | . 
Shipments of complete aircraft from | : 
January through August 1951 were 
valued at $56.0 million. k 
During August, 438 engines for tl 


| 
civilian aircraft totaling 181,700 hp | 
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Who moved Ruth? 


You did, for one. And there are a hundred million 
others just like you. 

It’s tough to have to move a 50-year-old town. But 
there’s a lot of copper under Ruth, Nevada. And 
popular demand for copper and Brass alloys is in- 
creasing so sharply that Ruth is moving soon to the 
modern town of New Ruth, now abuilding. 

Yes, the demand for Brass is never so urgent as it 
is right after a period of shortages. For then it’s 
common knowledge, right fresh out of recent per- 
sonal experience, that there are no substitutes for Brass. 
From plumbing fixtures to TV parts, every industry 
knows that there are countless applications in which 
there’s nothing like Brass for workability, saleability 


and serviceability which makes the golden- 
yellow metal the lowest-cost material in the long 
run, on job after job. 

Now if you want Brass sheet, rod and wire that’s 
made as you want it and delivered when you need it 
...then buy Bristol Brass. . 
out of these modern mills faster than it ever did 
before. 


. Which is now rolling 


The BristoL BRAss CORPORATION, makers of Brass 
since 1850 in Bristol, Conn. Offices or warehouses 
in Boston, Chicago, Cleveland, Dayton, Detroit, 
Los Angeles, Milwaukee, New York, Philadelphia, 
Pittsburgh, Providence, Rochester. 
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vinyl resin and compound 


To meet 
your exact specifications for: 4 


SIGNAL CORPS 
HOOK-UP WIRE 
TRANSMISSION CABMES™ 
POT CORD r. 


BUILDI 3 iil 


Br exacting your wire insulating specifications may be— 
S probably an OPALON resin or compound available 
Monsanto to meet your needs—or one can be compounded 
5 provide the maximum performance of any special charac- 
eristic you desire. 

OPALON 300, for example, can be compounded to meet the 
most rigid standards of insulation for military communications 
wire. In other compounds, OPALON is used for insulation of 
hook-up wire in radios and switchboards, of transmission cables 
for telephone and electrical systems, of portable cord for 
lamps and home appliances, of building wire for the wiring of 
a variety of electrical equipment. 

If, in addition to excellent general electrical properties, your 
insulation requires special characteristics such as resistance 
to ozone, oil, moisture, mildew and fungus, or low-temperature 
flexibility —look first to the whole range of OPALON vinyl 
compounds supplied by Monsanto for the properties you need. 

Wire coaters: For booklet “Dry Blending OPALON 300,” 
write: MONSANTO CHEMICAL COMPANY, Room 5806, Plastics 
Division, Springfield 2, Mass. Opalon: Reg. U.S. Pat. Off. 
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were shipped. This represents a de. 
crease of 20 per cent in number and| 
21 per cent in horsepower from July 
shipments of 547 engines aggregating 
228,600 hp. 

Shipments of engines for Civilian 
aircraft during August were valued at 


$2.5 million, a decrease of 14 per cent | 


from July shipments of $2.9 million, 
Cumultative totals for January through 
August 1952 as compared with those 


for the same period in 1951, show an © 


18 per cent increase in number, a 4] 
per cent increase in horsepower, and 
a 57 per cent increase in value of 
shipments. 


Aluminum—Although power short- 
ages cut the production of primary 
aluminum by more than 16,000,000 
lb in September, as compared with 
August, the third quarter’s output ex- 
ceeded that of the preceding quarter 
by 2.2 per cent, Donald M. White, 
Secretary of The Aluminum Associa- 
tion, recently reported. “The increase 
resulted from the new facilities which 
went into operation for the first time 
during the quarter,” Mr. White ex- 
plained. The 480,850,855-Ib. quarter- 
ly output represented a gain of 113 
per cent over the same quarter in 
1951, when the total production was 
431,883,793 lb. 

On a monthly basis, the primary 
production during September was 
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chaticoeriidensmne 


153,764,606 Ib vs an August output of 7 


170,350,658 lb, showing an increase of 
18 per cent over the same month in 
1951, when 138,857,530 lb were pro- 
duced. 

Shipments of aluminum sheet and 
plate by members of the Sheet Divi- 
sion totaled 94,442,980 lb during Sep- 
tember as compared with 91,094,081 
lb shipped during the preceding 
month. The third quarter’s total of 
270,586,263 was slightly over the pre- 
ceding second quarterly total of 257, 
195,897 lb, and was about on a par 
with the 263,330,211 Ib shipped dur- 
ing the third quarter of 1951. 

Aluminum foil shipped by the As- 
sociation’s Foil members totaled 6,- 
746,675 lb during September and held 
well with the preceding month's 
shipments of 6,455,778 Ib. The third 
quarter's shipments of 18,764,429 |b 
practically paralleled the second quat- 
terly shipment of 18,260,636 Ib, but 
was somewhat less than the 22,005,- 
471 lb shipped in the same quarter of 
1951. 

September shipments of permanent 
(and semi-permanent) mold rough 
castings (except pistons) reported by 
members of the Association’s Foundry 
Division were 2,923,424 lb with 4 
value of $1,629,224, compared with 
2,386,682 Ib and $1,369,882 in Au- 
gust. Third quarter figures for these 
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@ Skilled in Die Casting Mechanics @ Experienced in Lubrication Engineering @ Originators of Really High Speed Air Tools 
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DESIGNING 


for multiple profits 


with 





ZINC AND ALUMINUM 
DIE CASTINGS 


madison 





corporation 


A Kipp die casting made for 
Detroit Lubricator Co., Detroit, Mich. 


Just one glance at the instrument housing, here illustrated, will 
convince you that seasoned designing is involved—both primary 
and secondary —by the principal and by the die caster. 


There are core pulls from five out of six sides. The tapers are 
ideal for aluminum. The wall sections are the lightest practicable 
for function. Minimum machining is required. In combination 
these features result in multiple returns—to the original equipment 
maker, the manufacturer of the product using the instrument 
and the ultimate user. 

You can believe such established proofs and you can probably 
apply Madison-Kipp die castings to advantage in your new parts 
or those you expect to redesign. Please send your inquiries to 


our home office in Madison, Wisconsin. 


MADISON-KIPP CORPORATION 


214 WAUBESA STREET ¢ MADISON 10, WIS., U.S.A. 
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items were 7,493,617 lb and $4,215. 
114, compared with the second quar. 7 
ter totals of 7,283,720 lb and $4,160. 
858; and with 6,957,788 Ib and 
$3,974,904 during the same quarter 
of 1951. 

3 





Magnesium Products—August total 
of magnesium castings shipped was 7 
2,722,000 lb, according to The Mag- 
nesium Association. This compares 
with shipments of 2,654,000 Jb in July 

of this year and 2,957,000 Ib in August 
1951. 

Magnesium wrought products ship- 
ped during August 1952 totaled 1. 
141,000 Ib vs 1,398,000 Ib in July, 
Cumulative shipments for the year to 


mc Peay RUBBER Ts rein date are 3 per cent above the com- 
: ay parable period of 1951, but shipments 
Thy 








































for the balance of the year may not 
be much higher than the current rate, 





U.S. Strategic Pile— Additions to the 
strategic stockpile exceeded all ex- 7 


pec ations during 0 


1952, and its value increased by $480 
million, the Munitions Board stated in 
RIG HT . recent report to Congress. Only de- 
liveries of metals and minerals were 


for unsatisfactory, due to continued heavy 


demand for military and defense sup- 
porting programs. However, the Board 
F L E C T FE l C A L b A ri T & added, toward the end of the period 
the trend was definitely upward and 
a softening of the market for tungsten, 


lead, zine, antimony and cadmium was 
noted, though aluminum, copper and 
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It's because hard rubber is far more than “just 












a good insulator’ that it’s used in so many nickel remained in tight supply. 
electrical parts. The familiar red magneto During the January-June period, the 
part above, for instance. It had to be wear- Defense Production Administration 
resistant and strong at 300° heat .. . and eas- found it necessary to divert supplies 
ily moldable with 17 inserts . . . in addition to of aluminum, copper and nickel from 
high arc resistance (248) and high dielectric the stockpile to industrial projects. In 
sacictont strength (600 v/mil). It's Ace Super Magnon addition, particularly during the one 
heat-re months of the vear, cobalt, tungsten, 


hard rubber. 


y and zinc were diverted. Total value of 
Many Ace compounds... some with ten- 


such diversions was $148 million and 


siles as high as 10,000 psi. and moisture ab- is not included in the total value of 
sorption as low as 0.04% ... materials like deliveries to stockpile given above. 


the low power factor (0.6%), rigid Of concern, however, is the obvious 
X-2-B sheet for punched parts... necessity for conserving ferrous and 
and other Ace plastics such as high- non-ferrous additive alloys. The Staff 


has been working with the Standards 
Agency, Research and Development 
Board, and the Minerals and Metals 
\dvisory Board in order to effect the 


impact (5.8 Izod) Ace-Hide; Saran, 
polyethylene, acrylics, etc., are cov- 
ered in the new Ace Handbook. 


Keep it under your thumb when de- maximum conservation of such items 
signing for today’s production and as nickel, cobalt, columbian, and 
tomorrow's plans. tantalum. 0 


SSeS 


Free to Design Engineers— 
80-page Ace Hard Rubber 


Combined Reprints 








and Plastics Handbook New Phenolics, 28 pages $0.75 

Variable-Speed Drives, 24 pages $1.00 

Magnetic Amplifiers, 40 pages $1.50 

annveedll m Overload Protection, 52 pages $1.50 
American Herd Rubber Company Servomechanism Design, 56 pages $2.00 

Engineering Testing, 76 pages $2.50 


OF [> WORTH STREET + NEW YORK 13, WN. Y. 


(See page 222 for reviews) 
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Ay 


Series motor parts engineered 
for floor polisher; adaptable to 
food mixers and other house- 
hold appliances. 





Compactly designed capacitor- 
type induction motor for wire 
recorders, electronic tube cool- 
ing, and similar services. 





Rugged construction is a major 
factor in the reliability of this 
motor widely used in the field 
of mechanized equipment. 
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Ruggedly designed motor with 
triple thread worm gear reduc- 
tion for vending machines, 
advertising displays, and similar 
applications. 












SPECIAL APPLICATION 
FRACTIONAL HORSEPOWER 


MOTORS 


end result of special engineering 


In the hands of users ... the real “proving 
ground” of all products ... devices powered 
with Lamb Electric Motors have won a repu- 
tation for long, trouble-free operation. 


Motor reliability, a prime requisite for suc- 
cessful product operation, is assured with 
Lamb Electric Motors because (1) the motor 
is designed for the specific application, (2) it 
is built of quality materials to the highest 
manufacturing standards, (3) it embodies 37 
years’ experience in the small motor field. 


Reliability is but one of the advantages 
gained through the use of a specially engi- 
neered Lamb Electric Motor. 


THE LAMB ELECTRIC COMPANY 
KENT, OHIO 

In Canada: Lamb Electric—Division of 

Sangamo Company Ltd.—Leaside, Ontario 





A high vacuum with high vol- 


ume turbine unit for commercial 
or industrial vacuum or blower 


applications. 


Base-mounted, explosion-proof 
aircraft geared fuel transfer 
pump motor. 


THEY’RE POWERING AMERICA’S Fuse provucts 


SPECIAL APPLICATION MOTORS 
FRACTIONAL HORSEPOWER 
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Starters for Squirrel-Cage 


Induction Motors 
(Continued from page 121) 





Reduced-Voltage Starters 


Small squirrel-cage motors (5 hp or below) are almost 
invariably started on full voltage. Motors rated up to 
30 hp are still predominantly started across-the-line, but 
for higher ratings reduced-voltage starters are common 
(although across-the-line starters are listed up to several 
hundred horsepower by many control manufacturers ). 

There are three different types of reduced-voltage 
starters: autotransformer (compensator ), primary re 
sistor and reactor type. Fig. 12 compares the accelera- 
tion time vs starting current of these three types with 
that of full-voltage starting of a squirrel-cage motor. In 
the examples of reduced-voltage starters, the longer 
accelerating times result from lower accelerating torques. 


Autotransformer Starters 

The action of the autotransformer is explained by 
Fig. 13. When load is applied to the secondary, the 
currents in the two coils are nearly in phase opposition, 
so that the resulting current in BC is less than the load 
current by the value of the primary current. The primary 
current can be considered as flowing through the load, 
the remainder of the current being drawn from the 
secondary. Thus it is possible to have a reduced section 
of copper in coil BC compared with that required for a 
double-wound transformer. 

In the simplified circuit diagram of an autotransformer 
starter, Fig. 14, the first position (Start) connects ends 
A and C of the transformer to the line terminals of the 
phases, and the motor windings are joined to B and C. 
After time for acceleration, a timing relay de-energizes 
the starting contactor and energizes the running con- 
tactor. The motor is then connected directly to the sup- 
ply mains. 

Normally, a 65 per cent tap is used for the transformer 
secondary, but 50 per cent and 80 per cent taps are also 
provided. The connections should be made to the lowest 
tap that will give the required starting torque. 

The autotransformer is intrinsically the most efficient 
means of reducing the starting current to a low value. 





Running 


Storting 


Fig. 14—Starting and running positions of an _ auto- 
transformer starter for squirrel-cage motor. 
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--Resistor starting- 
65% standstill voltage 


Reoctor start 
50 % standstill 
voltage 


Line current in per cent of motor rated current 





Time in seconds 


Fig. 12—Comparative acceleration rates of squirrel-cage 
motors with reduced-voltage starters. 


Fig. 13—Autotransformer 
connections help 

explain theory 

of operation. 





This type has several important disadvantages however. 
lirst of all, it can be seen from Fig. 14 that when switch- 
ing from starting to running the motor is disconnected 
from the autotransformer and is thrown directly across- 
the-line. This results in a high current transient (See 
Fig. 12). 

The explanation is quite simple: Due to self-induction 
the rotor current keeps on flowing for a time and tends 
to maintain the magnetic field. The field rotates at the 
speed of the rotor, generating a back voltage in the stator 
winding at a frequency corresponding to the speed of the 
rotor and perhaps 5 to 10 per cent less than the line 
frequency. When the motor is connected directly to the 
line, the back emf will not, in general, be directly opposed 
to the line voltage. The worst case occurs when the back 
voltage is 180 deg out of phase with the line voltage, 
thus subjecting the motor momentarily to the sum of two 
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Fig. 15—Schematiec diagram of primary-resistor starter 


for squirrel-cage motor. 
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Screw-Fastened Plug 
Method 


Friction-drag must be uni- 
form inthe plunger assembly 
of this fire-extinguisher 
nozzle, But the felt seals 
vary greatly in condition — 
bringing large variations in 
drag, compensated for only 
by careful, slow assembly. 
This design died on the 
drawing board. 





Ansul Chemical Company’s new 
watertight precision nozzle for their 
dry chemical fire extinguisher replaces 
conventional stainless steel plug with 
wo Waldes Truarc Self-Locking Re- 
taining Rings and washer. Rings hold 
entire nozzle packing securely in 
place — keep friction drag of plunger 
uniform, Adjustable in final assembly, 
Twarc rings speed production from 25 
10 60 units per hour. They save 6¢ per 
unit in overall costs, /" in length. 
Redesign with Waldes Truarc Rings 
tnd you, too, will save on assembly, 


Save 6¢ per unit, 


time, improve product performance, 
facilitate easier servicing of whatever 
you make, 

Wherever you use machined shoul- 
ders, bolts, snap rings, cotter pins, 
there’s a Waldes Truarc Retaining Ring 
designed to do a better job of holding 
parts together. They‘re precision-engi- 
neered...quick and easy to assemble 
and disassemble. They give a never- 
failing grip. Find out what Truarc Rings 
can do for you. Send your blueprints 
to Waldes Truarc engineers for indi- 
vidual attention, without obligation. 





2 Truarc self-locking rings replace threaded plugs. 
speed assembly by 140%. 


aA 


B® Waldes Truarc Method 


rE 2 Waldes Truarc rings (series 

4 5005) easily positioned 

against washer that abuts on 

seal, keep drag on plunger 

uniform. Drag can be care- 

fully controlled by varying 

position of rings. Proper 

pressure secured in speedy 

assembly. Rings need no 
grooves, 


WALDES TRUARC RINGS MADE 
THESE SAVINGS POSSIBLE— 


Discarded Design Truare Design 


Parts: Cost Per Unit Parts: Cost Per Unit 

s | as 

threaded 2 rings $0.0146 

stainless 

steel plug $0.0675 | 

Direct Labor $0.0350 1 washer... $0.0280 
$0.1025 | $0.0426 


Total savings per unit 
with Truare Rings $.0599 
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For precision internal grooving and undercutting . .. Waldes Truarc Internal Grooving Tool. 


SEND FOR NEW CATALOG > 
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WALDES ROHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


antay TRUARC RETAINING RINGS AND PLIERS ARE PROTECTED BY ONE OR MORE OF THE FOLLOWING 
S$. PATENTS 2.382.947: 2.362.948; 2.416.652; 2.420.921: 2.428.341; 2.439.785; 2.441.846: 2.455.165; 


2.483.380: 2.483.383: 2.487.802 2.467.603: 2.491.306 
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Waldes Kohinoor, Inc., 47-16 Austel Place, L. 1. C. 1, N. Y. 
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Fig. 16—Control and power circuits for Star-Delta 3-phase 
motors, with automatic and manual transfer, above. 


Fig. 17—Part-winding starters for Wye- and Delta-con- 
nected squirrel-cage motors, right. 


voltages. The resulting rush of current may greatly 
exceed the normal locked-rotor current. Because of the 
serious current peak at this point a number of power 
companies no longer allow the use of this method, but 
others permit it because this transient rush is of sucl 
short duration. 

A second disadvantage of the autotransformer starter 
is that the torque remains nearly constant for the first 
step of starting, and nearly constant at a different value 
for the second step. Accordingly, acceleration is not as 
smooth as obtainable with a resistor starter. 


Primary-Resistor Starter 


Primary-resistor starters are designed to start squit 
rel-cage induction motors at reduced voltage by connect 
ing the motors to the line through a resistor. At a 
definite adjustable time, the resistor is short circuited. 
applying full voltage to the motor. This starter consists 
of a line contactor for making and breaking the powe1 
circuit 


(two line contactors for reversing types), a 
timed accelerating contactor for short circuiting the 
starting resistor, an overload relay, and the resistors. 
In Fig. 15, in the starting position the / contacts are 
closed and the circuit is completed through the resistors. 
When the motor is up to speed, the 74 contacts close, 
shorting out the resistance and applying full voltage to 
the motor. 

High-inertia type starters are used where the flywheel 
effect of the driven machine is high and where the 
accelerating time is in excess of 5 sec. These starters use 


296 








the same basic equipment as standard starters, but in- 
corporate a heavier resistor capable of withstanding a 
higher duty cycle and a longer time accelerating rela) 

Primary resistance starting offers a comparativel 
First, constantly increas 
ing torque 1s developed by the motor as it comes up t 


smooth start for two reasons: 


speed. As the motor accelerates, the current drawn from 
the line becomes less, the drop across the resistor is less, 
and the voltage at the motor terminals is gradually in- 
creased, Secondly, the motor circuit is not interrupted 
during the transfer from reduced to full voltage, thus 
avoiding the transient current peak present in autotrans- 
former starting. Finally, since only resistance is involved 
the power factor is not affected. 

The obvious disadvantage of this type of starter 1s 
its lower efficiency compared to the autotransformer 
type, since the voltage drop at start is lost as heat. Line 
current and the power taken from the line are much 
higher than in the autotransformer starter. 


Reactor Starters 

In the reactor type of starter, reactors are substituted] 
for resistance, making for a higher efficiency at the 
start. Since this type of starter does not open the line 
during the starting period, line disturbances are mini- 
mized. However, the reactors further reduce the alreadyj 
low power factor. Reactor starters are most frequently 
used on high-voltage motors (2200 volts or above)a 
For starters up to 1000 hp, they are generally empioyed 
with current-limiting fuses. (Continued on next page) 
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Back in 1879 when Thomas Edison watched a charred 


cotton thread glow for 40 hours in a glass bulb he knew he had 
invented the first practical incandescent light. He also knew 
the end product called for contributing factors: the search 

for a filament that would burn for days; the improvement of 
the dynamo to furnish power; the development of 

a current distribution system * Edison’s capacity 

to achieve these things lifted from life an 

incalculable burden of drudgery and bound together 


with closer ties the people of the world. 


Today, more than ever, the need for better, faster, and 
wet methods of production is paramount in the thinking 
of men who make things from metal. For nearly half 
a century many of these men have come to rely on Van 
tufel’s ability to conceive and capacity to achieve miracles 


in metal — Van Huffel cold formed shapes and tubing. 
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BE CORPORATION - WARREN, OHIO 


WELDED - LOCK SEAM - OPEN SEAM - BUTTED TUBING - METAL SHAPES - MOULDINGS 
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NEWS FOR DESIGN ENGINEERS 





‘“Fuselite’’ spots blown fuses 
instantly — follows U. $. Govt. 
Miniaturization principles 


Build ultra-modern convenience and control into your equipment 
with fused circuits monitored by Alden ‘‘Fuselites’’. Thumb-and- 
finger replacement of fuses from front of panel. “Fuselite’s” mini- 
mum space requirements, ease of assembly, low cost make it prac- 
tical to have indicatoring fuse holders in all circuits—a conveni- 
ence your users need. 


THUMB-AND-FINGER 
FUSE REPLACEMENT 
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SAFETY TYPE 


e 440FH Safety Type 
ui with coin-sloned fuse 
< post head. 


tools. 
panel. 1 
Generous solder tabs. 


SEND FOR Laboratory Kit No. 
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32, giving your model shop 
assortment of fuseholders and fuses to 
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SLASH FASTENING COSTS 


on LIGHT 
SHEET METAL 
ASSEMBLIES! 
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TRADE MARK 


LOCK NUTS 
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rnase piece Washer drivers. PALNUT double- 





Mounts with standard production 
Rivets or spot welds to 
13/32” behind panel. 


Detachable Miniature - 
Line Cords Ss Fuseholders >  ) 
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| lapse before energization of the second winding. OOU 


Type PALNUT Lock- 
nuts do the job of an ordi- 
nary nut, lockwasher and 
plain washer combined. You 
save parts and handling 
operations—get speedy, as- 
sembly with hand or power 


The PALNUT Co., 


locking spring action holds 
tight under vibration. Built- 
in washer spans holes and 
slots. Wide range of stand- 
ard sizes. Send details of 
assembly for free samples 
and literature. 


66 Cordier St., Irvington 11, N. J. 


In Canada: P. L. Robertson Mtg. Co., Ltd., Milton, Ontario 


TRADE MARK 


LOCK NUTS 


for quick, secure fastening at low cost 






Reconnectible Starters 


Star-Delta motors are similar in construction to stand. 
ard squirrel-cage motors except that the three Windings 
have both terminals brought out for external connec. 
tions. The starter is merely a switching arrangement 
whereby the motor winding is connected in Star for 
starting and in Delta for running. In starting, the cur- 
rent drawn is reduced to 1/\/3 and the torque is re. 
duced to one-third the full-voltage values. Consequently, 
this type of starting device can be used only where the 
starting load is light. Such applications include fans, 
blowers, centrifugal pumps and centrifuges where re 
duced starting torque is necessary. 

The transfer from Star to Delta may be made auto- 
matically or manually. In Fig. 16 automatic transfer is 
made through the use of a timer which automatically 
sets the starting period on the Star connection. Manual 
transfer is accomplished by omitting the timing relay, 
\When the Start button is depressed the motor runs on 
the Star connection ; when it is released, it automatically 
transfers over to the Delta connection. 


Part-Winding Starters 

When used with a motor properly designed for incre- 
ment starting the part-winding method of starting can 
he employed for most applications where a_ standard 
squirrel-cage motor and reduced-voltage starter torque 
is adequate. Although cheaper than reduced-voltage 
starting it is not the answer to all problems. On many 
applications the part-winding motor will not start at the 
reduced torque available when the first winding is con- 
nected to the line. But when the second or paralleling 
winding is energized, the motor will then draw full-load 
starting current and develop full starting torque. 

Typical starter schematic diagrams for Wye and Delta 
connected part-winding motors are shown in Fig. 17. 


The time delay on 2M in both examples causes a time 
mn 
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Overload Protection 
“ . 
for Electric Motors 
HIS combined reprint of 52 pages includes eight 
feature articles in a planned series in ELEc- 
TRICAL MANUFACTURING Covering various approaches 
to the problem of protecting motors from overload 
while providing short-circuit protection to circuits 
and wiring. Also included are four other shorter 
articles on related subjects. 


Contents 

What is a 50-C Motor?, July 1950, page 103 

Fuses vs Circuit Breakers, February 1951, page 107 

Protective Controls for Low-Voltage Industrial Mo- 
tors, May 1951, page 80 

Predicting Motor-Temperature Curves, 
1950, page 113 

Effects of Voltage Spreads on Motors and Controls, 
August 1951, page 95 

Machine Tool Overload Control, December 1950, 
page 111 

Dual-Element Fuses for Motor Protection, Septem- 
ber 1951, page 98 

Thermal Overcurrent Relays for Motor Protection, 
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MR. ELECTRICAL SUPERINTENDENT 


... National” STANDARDIZED brushes greatly 
simplify the application of brushes to your motors 
and generators. You start right, stay right with 
brushes designed specifically for uninterrupted ma- 
chine operation. 
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: | MR. MAINTENANCE MAN ... National” 

. I STANDARDIZED brushes provide the ideal com- 

y | mutation and low friction that spell reduced mainte- 

| nance cost and sustained, economical operation. Care- 

I- | fully controlled brush grades and tamped-type, vibra- 

; . tion-resistant shunt connections team up to help you. 

; | MR. PURCHASING AGENT ... “National” | 
: STANDARDIZED brushes greatly simplify order- 

5 ing. They are shipped from stock—FAST—and at the 


same low cost for 100 or 100,000 brushes. You can 
carry smaller inventory . . . stock fewer different 
items — and save money in the bargain! 


Write for Bulletin CP-2426 
“4National’”’ Standardized Brushes 


DOLLARS and SENSE... 


point to ‘“‘Eveready’’ No. 1050 Industrial Flashlight 
Batteries . . . delivering twice as much usable light 
as any battery we've ever made before. Their unique 
construction prevents swelling or jamming in the 
case . . . no metal can to leak or corrode. 









The terms ‘‘National’’ and ‘‘Eveready”’ are registered 
trade-marks of Union Carbide and Carbon Corporation 


NATIONAL CARBON COMPANY 


A Division of Union Carbide and Carbon Corporation 
STANDARDIZED BRUSHES 30 East 42nd Street, New York 17, N. Y. 


District Sales Offices: 
Atlanta, Chicago, Dallas, Kansas City, 
New York, Pittsburgh, San Francisco 


In Canada: 
NATIONAL CarBON LIMITED 
Montreal, Toronto, Winnipeg 
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December 1951, page 114 
Standards for Electric Motors—Bibliography, Sep- 
tember 1951, page 123 
The Case for Inherent Overhead Protection for Mo- 
tors, February 1952, page 92 
Matching Fully Magnetic Circuit Breakers to the 
Application, June 1952, page 118 
For a brief summary of each of these articles see 
the annotated bibliography appearing on page 308 
of the June 1952 issue. 
The 52-page combined reprint includes each arti- 
cle in complete form with all original illustrations, 
tables and text. Book is 842 x 11 in., printed on heavy 
paper and saddle stitched. Copies are available at 
$1.50 each on requests accompanied by remittance. 
Add 3 per cent sales tax for New York City de- 
liveries.) Send orders with remittance to: 


J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 





Ball Bearing Greases 


(Continued from page 95) 


dered and occasionally gritty. Bearing parts like re- 
tainers were covered with hard or tacky deposits. 
Residues from silicone greases were mixtures of soft 
grease and hard or rubbery particles. Bearings lasting 
over 4000 hr exhibited advanced stages of polymeriza- 
tion of the silicone fluid to a black-rubbery substance. 
Noisy operation was found to be due to occurrence of 
dry, hard deposits in the raceways. Silicone greases 
frequently exhibited temperature flashes during test— 
sudden rises of temperature that later subsided and were 
not always an indication of imminent failure as in the 
case of the petroleum greases. 

The average of the lowest 20 per cent runs showed 
little superiority of the silicones over mineral oil greases, 
but taking the average of the longest runs the conclu- 
sion was reached that any one of the silicone greases 
could run for six months or more without relubrication. 
In other words, if a silicone grease did not fail early, it 
could be expected to have a long life, to quote the report. 

Relatively few reports were made on bearings in the 
No. 2 position at 125 C. But from the data available, 
it can be concluded that about half the tests on petro- 
leum greases gave lives of 2000 hr or more and two- 
thirds of the silicone grease tests were over 2000 hr. 
The maximum lives of these bearings were at least 
twice those operating in position 1 at 150 C. Preliminary 
data obtained at the Engineering Experiment Station 
(Navy) in 1949 indicated that at 90 C to 100 C a life 
of 15,000 hr without relubrication can be expected with 
several soap petroleum high-temperature greases. 

The Navy-sponsored program has also indicated 
needed changes in the design of motor bearing housings 
so that the grease reservoir will tend to inject fluid into 
the bearing or the fluid bled from the greases will 
migrate into the bearing. Rotating shields on the 
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i’S READY NOW! 

LET THE POSTMAN BRING YOU 
THIS UP-TO-THE-MINUTE EDITION 
OF A BOOKLET SPECIALLY 
WRITTEN TO HELP YOU... 


Find answers to 
metal-selection 
problems 






36 
PAGES OF 


When you're looking for a metal that stands up 


under severe conditions... 
Here’s a booklet that will help you find it! 


The new, revised edition of “66 Practical Ideas” 
is just off the press. Get your copy and keep it 
handy for reference. 


You'll save time...trouble...needless research. 
For “66 Practical Ideas” shows you how designers 
of appliances and other electrical equipment have 
solved scores of metal-selection problems by using 
Inco Nickel Alloys such as Monel®, Nickel, or 


Inconel®. 


And it’s pretty easy to see why. The twelve Inco 
Nickel Alloys resist corrosion, heat, abrasion and 
fatigue. They provide the characteristics so often 
sought when youre trying to get a design off the 
drawing board and into production...or when 
you're trying to make a good product into a better 
one. 


Right now, of course, all Inco Nickel Alloys are 
on extended delivery because so much is taken for 
defense. But you don’t have to wait for“66 Practical 
Ideas.” The booklet is ready for distribution, ready 
to start working for you at once. 


Send for your copy now. The coupon is here for 
your convenience. Fill it in while you have it in 
front of you...and mail it to George R. Anner at 
Inco. He'll see that your personal copy of “66 
into the mail. THE 
INTERNATIONAL NICKEL Company, INc., 67 Wall 
Street, New York 5, N. Y. 
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Collector Rings 


@ fo your Special Requirements 


Welco Collector Rings are designed 
and built to your special requirements. 
Send us complete engineering data as to 
size, number of rings, amperage and 
operating conditions. If your needs are 
answered by one of our standard models 
we will send you full information on 
these. All rings are bronze and are fur- 
nished complete with brass brush holders 


and brushes. 


Write for illustrated literature 


THE B. A. WESCHE ELECTRIC CO. 
1626 Vine Street Cincinnati 10, Ohio 








bearing, a larger reservoir ot grease within the bearing, 
sealed bearings, use of nonferrous materials for re. 
tainers, and use of bearings stabilized at higher tem- 
peratures—all these factors should be considered in 
future motor designs, the study clearly indicated. Until 
such design changes in bearings and end bells have been 
effected to make best use of the new greases of high- 
temperature performance capabilities, the five-year study 
indicates that the relubrication interval should be be- 
tween 500 and 1000 hr for continuous operation at 
150 C. 

\t the beginning of the program, bearings heat stabil- 
ized for operation up to 125 C were tested. When the 
test temperature was raised to 150 C, it was found that 
over a period of time such bearings showed growth, 
apparently due to a phase change in the metal structure. 
Hence, a trial run was made with bearings stabilized at 
195 C for operation at 170 C. In the case of the more 
heat-stable silicone greases, use of such treatment con- 
siderably increased the test life and all bearings tested 
thereafter were so stabilized. 

Tests reported by other sources showed that bearings 
heat treated for operation at 344 F gave a life of 6800 
hr at 300 F, using a silicone grease with a lithium soap. 
With the same lubricant, standard bearings lasted only 
1900 hr. 


General Electric Test Program 

Considerable work on the evaluation of greases for 
hall bearings at high temperatures has been carried on 
hy the General Electric Company at its Thomson Labo- 
ratory in West Lynn, Mass., under the direction of Dr. 
Donald F. Wilcock. Permission has been given to 
abstract some of the summary data accumulated through 
June 1951. General Electric was one of the cooperating 
companies in the Navy grease tests. Their tests on the 
M-G sets supplied by the Bureau of Ships confirm the 
data reported earlier. On Nos. 310 and 311 size bear- 
ings Operating at 1750 rpm a number of commercial 
and experimental silicone greases were giving 3000 to 
4000 hr life at 140 C to 150 C. Of the petroleum 
greases tested, one comparable to Grease B of Table 
III gave the best results. In bearings running at 80 C 
to 90 C, runs of 13,000 hr and over were being ob- 
tained with greases A and D. Commercial silicone 
greases corresponding to specification MII-G-15719 
(Ships) gave the longest mean life on No. 306 ball 
bearings operated at 3600 rpm with 25 Ib radial load in 
an ASTM testing machine. One G-E experimental sili- 
cone grease ran over 9000 hr on this machine at 150 C, 
and it gave over 1000 hr at 200 C. 

Tests at even higher temperature have been made by 
G-E on a grease-compounded of a methyl pheny! sili- 
cone oil and copper phthalocyanine, developed by the 
Naval Research Laboratory. This gelling agent is a 
brilliant blue organic chemical which has outstanding 
ability to resist heat and oxidization. Runs of 551 hr 
and 126 hr were obtained at 225 C and 250 C respec- 
tively on an ASTM tester. At these temperatures ulti- 
mate failure was attributed to the polymerization of the 
silicone oil, which broke down into a stiff rubbery mass. 

With petroleum or synthetic oils, the Navy has found 
that copper phthalocyanine greases have longer stability 
in storage than the best commercial greases. (4) With 
synthetic diester oils they are expected to permit life- 
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RF INTERFERENCE SUPPRESSION PILTERS 


In filters, size and weight reduction need not mean performance reduction. 
Astron Subminiature RF Interference Suppression Filters provide for noise 
attenuation from 14 ke to 1000 me with the desired characteristics of high 
impedance, low voltage drop, and minimum heating, in a package to fit 
your military or commercial needs. Through skillful use of metallized 
paper, new techniques, and specialized components—together with the 
engineering imagination that pioneered high temperature and high altitude 
filters—Astron is best equipped to solve your miniaturization problems. 

Write us today, without obligation, outlining your filter requirements. 
Our engineers will forward recommendations promptly. 


Depend On— Insist On 


Astron also makes conventional filters, 


utilizing regular paper and foil capac- , 
itor designs. Write for Catalog AC-3. Laff 1) 
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2200 Koh-I-Noor Graphite Leads 
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Packed Six of a Degree 
in a Protective box 
Smoothness, Strength, Uniformity 
combined with long 
lasting qualities 
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TV male and female connectors 


time lubrication ot instrument bearings, fire control 
computers, meters, etc. But to withstand temperatures 
of 250 C, the bearings will have to be made of tool 
steel or high chromium die steel. For bearings operating 
at friction loads, as on gyros, Type 440 stainless has 
possibilities, although it is difficult to work. 


Theory of Bleeding 

Bleeding rate of oil in a grease and the related factor 
of evaporation are two very important attributes of 
a grease. Present thinking looks upon the soap as a 
sponge that allows a certain amount of the oil to leak 
out. Greases that have run dry on test have actually 
heen rejuvenated by giving them a shot of oil, and 
holes have been provided in bearing seals to permit 
this operation to be performed by hypodermic needle. 
On the basis of this concept some motor designers have 
provided a large reservoir for grease that does not 
itself come in contact with the bearing but does afford 
an additional oil supply. This concept is sometimes 
referred to as capsule lubrication. 

The rate of bleeding is a controlling factor and 
depends upon operating temperature and oil viscosity. 
If the rate is too high the oil will quickly run out of the 
seals; if it is too low, the friction surfaces will be 
starved. A standard test for bleeding is to weigh the 
amount of oil collected from a 10-gm sample of grease 
on a 60-mesh cone after keeping at 100 C in an oven 
for 50 hr. For relative storage bleeding the test is 
carried on at room temperature and the time extended 
to a month. 

MIT.-G-15719 (Ships) calls for 12 per cent bleeding 
for hearings to operate for 4000 hr or more at 150 C; 
evaporation, 1 per cent at 150 C. AN-G-25 (MIL-G- 
3278) limits bleeding to 5 per cent and evaporation to 2 
per cent. The latter had been 15 per cent. 


Increased Grease Volume Helps 


At one time it was considered best practice to use 
a minimum amount of lubricant on ball or roller bear- 
ings. Today grease volume is related to bearing life, 
particularly at the higher temperatures and in small 
bearings. On the basis of tests made at New Departure 
(5) it has been demonstrated that where a lightly loaded 
ball bearing is lubricated with a petroleum-oil grease 
at a controlled temperature of 250 F, increasing the 
grease volume increases life where grease life is the 
criterion of bearing life. This increased volume was 
obtained by extending the seal outer dimensions. The 
tests were conducted on No. 206 bearings running at 
2000 rpm under 50-Ib radial load. Under normal tem- 
perature conditions bearings have been run for years 
without failures with minimum grease volume. Pre- 
liminary tests on heavily loaded bearings lead to the 
conclusion that where a bearing is lubricated with a 
petroleum-oil grease at temperatures of 200 F to 300 F 
a grease volume greater than normal is beneticial in 
extending life. But where bearings are operated at 
temperatures below 200 F, this source concludes that 
the bleeding rate is so low that the added cost of 
building in the extra grease space is not warranted. 

The type of grease used in standard shielded bear- 
ings is a relatively stiff channel type which does not 
readily change position in the bearing chamber. Never- 
theless, tests made at New Departure with radioactive 
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Altitude Range to 120,000 
feet. 

Temperature Range from 
300°F. to —140°F. 
Micrometer Temperature 
Adjustments hold +2°F. 


Compact Design. . . 
Requires less Floor Space 


Humidity Cycle available 


Providing extreme flexi- 
bility in temperature and 
vacuum ranges, 
Altitude Simulation 
Chambers give you pre- 
cise control and easier, 
simpler operation that 
will reduce test costs considerably. Custom-quality built in 
every detail, M & M Chambers are designed to meet Govern- 
ment altitude simulation test standards. Available with many 
optional features to speed testing, such as Program Heating, 
Cooling, and Humidity Cycles, Automatic Recorder for con- 
trolling and integrating temperature, humidity and altitude. 
Write for details on Altitude SIMULATION Chambers as 
well as M & M Temperature Test equipment. 
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tracers proved that at 250 F there was a migration of 
the tagged material from one shield to the other 
through the bearing. From this it might be concluded 
that greases normally considered not bleeding, do bleed 
oil in sufficient quantity to adequately lubricate ball 
bearings. 

The cooperative Navy tests, referred to previously, 
indicated that the initial charge of grease affected 
bearing life. Those bearings containing the greatest 
amount of residue in the bearing itself at the end of the 
run usually had run the longest. Early in the test pro- 
gram it was found beneficial to increase the quantity of 
grease in the No. 310 bearings from 10 grams initially 
to 25 grams, because of accelerated rates of bleeding 
(and oxidation) at 150 C. The larger amount filled 
about half the available space in the bearing. The 
quantity of grease in the end bells was found to con- 
tribute practically nothing, however, and the volume 
was left unchanged at 20 gm. Here the hard, oxidized 


No. 306 bearings 
500 160 Ib radial load 
Room temp 


-Petroleum oil 
) . 


100 


50 





on 
oO 


Running time to failure, hr 
3 


7200 rpm 


5.0 10 50 
Oil, milligrams 


100 


Fig. 2—Minimum oil requirements of ball bearings. The 
amount of oil present has a tremendous effect on bearing 
life. Note also sensitiveness of silicone oils to speed. 
(General Electric data.) 
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DYNAPRENE 


Everything that goes into the making of 
DYNAPRENE Flexible Cord is checked and 
tested for quality. Whitney Blake is proud 
of the reputation for long life and hard 
service that DYNAPRENE has earned. You 
can be sure that this good reputation will 
be carefully safeguarded. 


Only by using flexible cord of the finest 
quality can a manufacturer be sure that his 
electrical products will give completely sat- 
isfactory performance. It was to meet manu- 
facturers’ demands for a better flexible cord 
that the rugged neoprene compound used 
for DYNAPRENE jackets was developed. 
DYNAPRENE is tough and long lasting, it 
is extra flexible and unusually resistant to 
those substances and conditions that play 
havoc with rubber-jacketed cords. Safe- 
guard your product's performance by speci- 
fying Whitney Blake DYNAPRENE SO, SJO 
and SV-neoprene-jacketed type on your 
next requisition. 
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surface of the grease prevented bleeding of fluid to the 
bearing although oil was exuded and ran out of the seals. 

On independent tests on M-G sets operating at 100 
C, life of lithium-base silicone greases were doubled 
by increasing the quantity from the original 1 to 2 gm 
up to 12.5 gm of lubricant. 

On small bearings operated at high temperature, bear- 
ing life depends almost entirely on the quantity of 
lubricant that can be fed to the rubbing parts of the 
bearing. Hence it is desirable to have a supplementary 
supply of grease adjacent to the bearing. 


Minimum Oil Requirements 


From tests made on No. 306 size ball bearings at 
G-E to determine the minimum amount of oil to keep 
a bearing lubricated, the conclusion was reached that 
running life of the bearing increased with the quantity 
of oil used and is the same for oil bled from grease as 
for a straight oil. (6) Further tests plotted in Fig. 2 
showed that at both 1800 and 3600 rpm a considerably 
greater quantity of methyl-silicone oils is required fora 
given length of operation as compared with petroleum 
oil. At 7200 rpm only short-time operation could be 
obtained even with relatively large amounts of silicone 
oil, Presumably this shortcoming is carried over to the 
silicone greases. 

Grease quantity as well as oil viscosity is also a 
factor at low temperatures where torque is the criterion. 
One authority considers it poor policy to use a minimum 
amount of grease at the expense of long life. Rather 
fill the bearing and let the grease work in. A few hours 
of operation channels the grease and reduces the torque 
considerably. The excess grease is pushed aside, serving 
as a dust barrier and as a reservoir for the continued 
lubrication of the rubbing parts. 

On low-torque applications like synchro resolvers, a 
certain amount of “stickiness” has been observed when 
all radial looseness was removed from the bearings by 
a light thrust load. After a few turns, the bearing 
would run free. The effect is believed to be due to soap 
in the grease depositing on the ball path, then “freezing.” 
Running action brought in enough oil to form a grease 
of proper consistency. The solution to this particular 
problem was to smear only the inside end shields with 
grease and then put a few drops of oil in the raceways 
with a hypo needle. 

Low-Temperature Torque 

G-E has tested most of the commercially available 
low-temperature greases for torque at 55 C (—6/7 
F). These tests were made at 1 rpm with fully packed 
No. 204 ball bearings after pre-rotation to clear traces 
of excess grease. Quite a few diester, silicone and 
silicone-diester formulations gave lower torque than 
greases meeting MIL-G-3278 specifications. Unfortu- 
nately, one of the best experimental silicone formula- 
tions cannot qualify for military approval for aircraft 
because of its lack of lubricity in some of the material 
combinations used in actuators and instrument gears, 
typical of the silicones. 

In Table V the low-temperature limits for various 
greases are indicated by the temperatures at which 
torque reached an arbitrary figure of 1000 gm-cm. One 
of the more common petroleum greases appears to be 
outstanding. An experimental grease coded as MIL- 
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PROBLEM: 


Manufacture of a Thermopile Calibrated to 
Measure Heat Exchange Over a Large Area. 


SOLUTION: 


General Plate Provided the Solution with Copper 
Edge Bonded to Constantan...a Composite Metal. 


The American Society of Heating and Ventilating En- 
gineers, developing a calorimeter for the measurement 
of heat exchange between the human body and its sur- 
roundings, was faced with the problem of obtaining 
material for large area thermojunctions. 


The heat flow meters used in this calorimeter had to 
possess characteristics such as uniformity of response of 
similar meters, stability of calibration and ability to in- 
tegrate heat flow over the entire area of the meter. A 
principal factor in their performance was the thermopile 
material used. 


General Plate satisfied these thermopile material re- 
quirements with a composite metal — copper edge 
bonded to constantan and rolled to .002” thick. 


No matter what your metal problem, it will pay you to 
consult with General Plate. Their vast experience in 
bonding precious metals to base metals, or base to base 
metals can overcome your problems — often reduce costs. 
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General Plate products include... precious metals clad 
to base metals, base metals clad to base metals, silver 
brazing alloys, electrical contacts, buttons and rivets, 
TRUFLEX® thermostat metals, ALCUPLATE®, plati- 
num fabrication and refining, #720 manganese age- 
hardenable-alloy. Write for General Plate’s latest catalog. 








Have You a Composite Metal Problem? 
General Plate can solve it for you 
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you'll get better results 


wm ARKWRIGHT 


First, the drawing and second, the reproduc- 
tion will be cleaner, clearer, sharper when 
you use Arkwright Tracing Cloths. 


In the drawing you'll work more smoothly, 
easily—without pinholes, uneven yarns or 
other imperfections to slow you. You'll get 
clean, “‘feather-free’’ lines even over an erasure. 
In the reproduction you'll always have clear, 
“contrasty” results because Arkwright Cloth 

is permanently transparent—won’'t discolor 

or turn brittle and opaque with age like 
inferior products. 


Are you interested in results like these? 
Specify Arkwright Tracing Cloths. 
Write for samples to Arkwright 
Finishing Co., Industrial Trust Bldg., 
Providence, R. I. 
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TABLE V—TEMPERATURES AT WHICH 


STARTING TORQUE REACHES 1000 
gm-cm (204 OPEN BRG) 


Temperature Temperature 


Grease Grease 


Type Type 


| High temp. _ pete 
High temp. petrol —23 — 9 id ‘3 
" 7 "  —26 —15 | MIL-G-3278 
—28 -—I18 MIL-G-4480 


data 





G-4480 (— 100 F) is seen to allow operations only 4 C 
lower than that —- with a synthetic type designed 
to meet MIL-G-3278 Specs. At —75 C (— 100 F) 
the MIL~G-4480 grease had a starting torque ranging 
between 1415 and 1640 gm-cm; running torque from 
310 to 370 gm-cm. As would be cannes a high tem- 
perature petroleum grease with a 2200 SUS viscosity 
oil showed up poorly. A paraline soda-base grease 
with 300 SUS oil that showed up well on the 150C 
test was poorest in this torque test. 

General Electric has also tested ball bearing lubri- 
cants in small bearings at 11,000 rpm. No silicone 
greases have been found to stand up at high speeds, 
apparently because of poor lubricity of the silicone oil. 

At 11,000 rpm in Nos. 203 or 207 open precision 
bearings (ABEC-5) operated at 100 C, a great varia- 
tion was found in life of available petroleum and syn- 
thetic greases. Greases with viscous oils showed up 
well but were hard to get started. The general con- 
clusion was that greases for this service should be 
soft enough to allow operation to get under way, then 
should channel well to offer minimum resistance. 

Due to whipping action, some greases have a decided 
tendency to absorb air and decrease in density, even 
at moderate speeds. This propensity was indicated in 
No. 306 motor bearings operated at normal tempera- 
tures and 1800 rpm. Breakdown due to agitation 1s 
much more severe with bearing locknuts and washers. 
Packing the motor bearing caps only about half full 
is a cure for the condition in practice. 

Tests at G-E on No. 306 bearings at 1800 rpm and 
100 C indicate that different greases should be used 
in open and shielded ball bearings. The most success- 
ful grease in open bearings was one that showed up 
very poorly in sealed bearings. Synthetic greases meet- 
ing MIL-G-3278 specifications performed consistently 
well in both open and shielded bearings. These types 
also showed up well in the high-speed tests and in the 
low temperature torque tests. 


Conclusions 


The most suitable grease for a ball bearing depends 
upon the temperatures encountered, bearing size, speed, 
load and quantity of lubricant retained in the bearing. 
For general industrial applications, a good grade of 
petroleum base grease is wholly satisfactory. As the 
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Pesco 
electric motors 


... are the result of years of experimental engineering research 
to produce a series of electric motors that would 

complement Pesco’s precision-built hydraulic, fuel and 

vacuum accessories. Suitable for a wide variety of 

special applications where specifications call for 6 to 120 


volt, d.c. and 49 to 6 h. p., Pesco motors are 
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being widely used in aircraft and in industry because 
Pesco’s engineering development of six 
co-ordinated frame sizes means greater inter- 
changeability, eliminates duplication 


of parts and minimizes service requiremenis. 
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Out where mud roads are rutted knee deep, where men live in 
shell craters and where there are no handy service shops to repair 
and adjust electronic equipment, you'll find Acme Electric trans- 
formers performing their jobs on a variety of Military Equipment. 
Acme Electric transformers, built to MIL-T-27 specifications, have all 
the inherent features of precision craftsmanship with tests and 
inspections at each stage of production plus individual performance 
testing for each completed unit. If this is the kind of production 
you need, get in touch with Acme Electric. 


















OIL BURNER 
IGNITION 
TRANSFORMERS 


The Acme Electric Oil 
Burner Ignition trans- 
former is designed to 
provide dependable 
safe performance. 
10,000 volts, 23 mili- 
ampere secondary. 


REFRIGERATOR 
TRANSFORMERS 


These transformers were 
designed to be used in con- 
junction with standard single 
phase, 60 cycle motors and 
equipment to be installed 
where only a 50 cycle electrical 
supply is available. For further 
details write for bulletin. 


€. 


ACME ELECTRIC CORPORATION 
3512 WATER ST. CUBA, N.Y. 
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ambient and operating temperatures rise, a higher vis- 
cosity oil in a soda-calcium soap base appears to give 
longer life. 

In military applications, particularly on aircraft or 
eld equipment subject to a wide temperature range, le 
ereases meeting MIL-G-3278 specifications have been 
found to be a good general-purpose grease for ball 
hearings operating in a temperature range of —67 F 
to 250 F. In applications where low-temperature torque 
is of sufficient importance and long life may be sacri- 
ficed, the amount of grease may be accordingly re- 
duced. For extremely low temperatures, down to —100 
FF, and where long life is not of paramount concern, 
greases meeting MIL-G-7421 specification have been 
found satisfactory. 

For the high temperature range of 0 F to 300 F, 
such as on bearings of silicone-insulated motors, greases 
complying with the petroleum-base MIL-L-3545. speci- 
fication or silicone greases corresponding to MIIL.-G- 
15719 (Ships) furnish the best results. Such greases 
satisfy severe industrial conditions also, such as_hot- 
spot motors. 

The new MIL-L-7711 specification product (super- 
seding AN-G-15a) is a good general-purpose grease 
of a limited temperature range which is much lower 
in cost than greases meeting MIL-G-3278. All these 
greases are required to meet stringent functional test 
requirements which simulate service conditions. 

The constant investigations and development work 
being carried on cooperatively by the military and 
industry have furnished lubricants with considerably 
greater, possibilities. Some of the new greases com- 
posed of silicones and synthetic oils with non-soap 
gelling agents have given excellent results in the lab- 
oratory under certain test conditions. 

Suitable test equipment is now under development 
under sponsorship of the ASTM and the Coordinating 
Research Council in conjunction with the Armed Serv- 





ices that will test greases for the more severe condi- ° 


tions likely to be encountered in the future. 
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HIPERSIL CORES 


help revolutionize this soldering gun! 


In designing their new Versa-Tool soldering gun, 
Phillips Manufacturing Company wanted a power unit 
that would provide instantaneous heat for off-on 
operation, yet operate on household voltage. A trans- 
former was needed to build adequate amperage. But 
ithad to be small, to fit into the handle... . lightweight, 
for balance . . . reasonable in cost, to insure com- 
petitive pricing of the assembled unit. 

Westinghouse Type RC Hipersil Cores provided the 
complete answer. 

Because Hipersil Cores have greater flux-carrying 
capacity, Phillips engineers were able to cut size and 
weight of the transformer, effecting considerable sav- 
ings in coil as well as core costs. But, better still, 
because the two-piece cores simplified assembly, manu- 
facturing costs were slashed. 
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Hipersil Cores can cut cost, size and weight in 
all types of electrical and electronic transformers, 
Available in a wide range of sizes and shapes 
for low or high-frequency applications. Greater 
flux-carrying capacity, compact construction, plus 
the savings they effect in your manufacturing costs 
make them the best transformer cores on the 
market today. For more technical information on 
applying Hipersil Cores to your product, write to 
Westinghouse Electric Corporation, P. O. Box 868, 


Pittsburgh 30, Pennsylvania, J-70628 
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held tight by this socket 


If you need vibration-resistance in your product, whether 
it’s a big cash register or a tiny precision instrument, you 
need the only screw with the unique socket shown above, 
Bristol's Multiple-Spline Socket Screw. 


When assembled with it, your product holds tight despite 
vibration because the multiple-spline socket permits tighten- 
ing beyond limit possible with any other type of screw . . 
turns internal wrenching force into rotary motion, not ex- 
panding pressure. Hence, no bursting, no rounding out of 
socket walls—even in sizes down to No. 3, 2, 1, 0 wire. 


In addition, Bristol’s Multiple-Splines are stronger than 
ordinary screws, permit you to use smaller sizes for more 
compact design. They speed assembly by wrenching easier, 
especially in hard-to-get-at places. Disassembly is easier, too 

. . a reverse flick of the switch starts it and even frequent 
disassembly won't hurt the socket. 





HEX SOCKET SCREWS, TOO. Only Bristol gives you the right 
socket screw for every application. FREE SAMPLE. State size 
and type on your company letterhead. Also write for helpful 
bulletins on designing compact, tight assemblies. 
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Mounting Factors Affecting Bearing Noise in 
Small Motors, D. E. Batesole, March 1949, page 
78. Fifteen design suggestions for properly 
mounting ball bearings. 


Lubrication Requirements May Affect Designers’ 
Decisions, Staff report, September 1947, page 
108. Broad review of application factors for all 
tvpes of industrial machine oils and greases. 


Engineering Smoothness into Ball and Roller 
Bearings, T. W. Morrison, July 1947, page 104, 
Internal surface roughness, dirt, denting, eccen- 
tricity and excessive tightness are some of the 
factors contributing to bearing noise. 





Centralized Cycle Control 
for Molding Presses 


(Continued from page 108) 





time beats in the cycle; as time progresses 
beyond this point, the press is held closed until 
the final beat when the press opens and _ the 
control unit is disconnected from the timer. 

Control box mounted at the machine includes 
“start” and “stop” pushbuttons and a selector 
switch connected to open or close the press. 
All electrical connections are made by plugging 
in, and the solenoid valve with bump control is 
built in. This valve supplies air to an external 
diaphragm-type hydraulic valve which closes the 
press on low pressure and at the completion of 
the stroke applies high pressure and operates 
a check valve to keep high pressure out of the 
low-pressure line. Upon release this solenoid 
valve exhausts air from the diaphragm top, and 
the valve reverses, opening to drain with both 
high and low-pressure inlets closed off. 

Two types of supervision are involved in the 
remote control center—progress of production, 
and adjustment and maintenance. Each function 
is served by one side of the cabinet. The “front” 
panel, seen in Fig. 1, provides a visual check 
on six key circuits through panel lights, and 
also the progress of production at each press. 
Through toggle switches manual or automatic 
operation can be selected for each press. At the 
rear a door may be opened to make cycle adjust- 
ment or to render necessary maintenance. 

Both sides of the panel need to hinge, as seen 

below in Fig. 1, for behind-the-panel servicing; 
the top is also hinged for accessibility to wiring. 
Cable connections for control boxes are made 
to the top of the cabinet so cables may drop 
from overhead. The entire control center is 
supported on shock mounts. 

Power for the stepping relays is supplied at 
90 volts d-c through a selenium rectifier. All 
other circuits are operated on 115 volts a-c. / 
Industrial-type plugs and sockets rated for 400- 
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Plaskon Al- 
kyd terminal 
boards, high- 
est arc-resist- 
tant plastic 
available... 
fungus proof. 


Special silver 
contacts of high 
conductivity . . 
superior 
arc- quenching 
properties. 


Positive-act- 
ing thermal 
overload pro- 
tectiveunits 

. solder pot 
type. 


Shallow case 
for good visi- 
bility and easy 
wiring. 





REDUCE STARTER INVENTORY 4 TO 1 


One single Furnas YC starter, rated to 3 hp., poly- 
phase, with regularly equipped dual voltage coil, 
can supply the control needs of 1, 2 and 3 hp. 
motors at 220v and 440v,—six motors in all. 
Ordinarily this would require two size 0 and two 
size 1 starters....4 TO 1 RATIO THAT MEANS 
LESS INVENTORY. LOWER COSTS AND MiINI- 
MUM DOWN TIME. It will pay to consider 
Furnas extra values in your selection of magnetic 


starters. : 
Full details sent on request to 
— Furnas Electric Company, 
ro 1024 McKee Street, Batavia, Illinois. 
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volt service are used to get away from radio- 
type components. 

Color is employed to indicate function. The 
remote cabinet is dark green inside and out 
except for the front cover; unit control boxes 
and the front panel of the cabinet are light tan, 

Oo oa 





Transistors 
and Transistor Circuits 
(Continued from page 105) 





sistors are incapable of providing a loop amplification 
of unity, and point-contact transistors used for this 
purpose should have a relatively high value of a. To 
make rapid triggering possible, the cutoff frequency 
should also be high. Special point-contact transistors 
have been developed for this application. 

Like vacuun.-tube trigger circuits, transistor types 
may be converted into monostable circuits (single-shot 
multivibrators) and astable circuits (relaxation oscil- 
lators) by the addition of capacitors or inductors, which 
cause triggering to be followed by an exponential change 
of circuit currents and voltages. Fig. 19 shows a circuit 
of this type in which a capacitor shunts the external 
emitter-circuit resistance. Whether the circuit acts as a 
relaxation oscillator or delivers a single-pulse output in 
response to a triggering input pulse depends upon the 
choice of circuit parameters and voltages. The wave- 
forms developed by such a circuit are similar to those 
produced by the Van der Pol relaxation oscillator and 
single-tube monostable circuits. Similar behavior is ob- 
served when a capacitor shunts the external collector- 
circuit resistance, or when an inductor is used in series 
with the base. By proper choice of transistors, pulses 
of quarter-microsecond duration and 1-me repetition 
frequency can be obtained with transistor circuits of 
these types. 

Sinusoidal oscillation occurs when a_ two-terminal 
circuit element having an open-circuit-stable negative-re- 
sistance characteristic is shunted by a series-resonant 
oscillatory circuit, provided the magnitude of the nega- 
tive resistance equals or exceeds the resistance of the 
oscillatory circuit. Similarly, sinusoidal oscillation 
occurs when a two-terminal circuit element having a 
short-circuit-stable negative-resistance characteristic 1s 
shunted by a parallel-resonant circuit, provided the 
magnitude of the negative resistance is less than or equal 





— Ee rt Fon 
‘ig. 20 (Left)—Sine-wave generator produced by shunting 


an L-C circuit between emitter and collector, and Fig. 21, 
between base and emitter or collector. 
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taking its “physical”! 


This relay spring is qualifying for a life of rugged serv- 
ice in an Automatic Electric relay. 


A technician is exploring critical spring areas for tool 
marks and concealed defects—calibrating radii to the .001 
inch—checking for the strength and stamina which must 
endure through hundreds of millions of relay operations. 


— ~ se Automatic Electric quality control is unmatched in the 
Quality control facilities at Automatic Electric are used to . ' 
test raw materials, parts and finished products through every industry! 


stage of production. Result: long, uniform service life. : ; A 
This Quality Control Program is only one reason why 
Automatic Electric can guarantee its products—a compel- 


ling reason why you should specify Automatic Electric in 
your engineering. 


AUTOMATIC ELECTRIC SALES CORPORATION 
1033 W. Van Buren St., Chicago 7, Ill. 
In Canada: Automatic Electric (Canada) Ltd., Toronto. 
Offices in principal cities. 
RELAYS SWITCHES 


PROOUCTS OF THE INDUSTRIAL DEPARTMENT OF 


Precision testing equipment is required for extensive quality , J u I M ; T [ NA. E . E f T i f 


controls. By necessity, many testing devices are designed 


® 
Gnd made by Automatic Electric's own staff. Cc MH I CAG © 
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— Robinson pump installation at LaPointe-Plascomold 


OTT BLO) 
Metering Pump 


accurately meters 
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The LaPointe-Plascomold Cor- 
poration, producer of electronic 
components, installed a Robinson 
Metering Pump to increase produc- 
tion of their “Mighty Match” tele- 
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This versatile production tool 
may solve some of your problems. 
Write for further information today! 
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+1,- Fig. 22—Basic circuit of 
tuned-collector feedback oscil. 
lator. 


to the shunt resistance of the oscillatory circuit. A sine- 
Wave generator may therefore be formed by shunting 
a series-resonant circuit between the base and the emit- 
ter or collector, or between the emitter and the collector 
of a point-contact transistor, or by inserting a parallel- 
resonant circuit in the base lead, as in the circuits of 
Figs. 20 and 21. Note that the circuit of Fig. 20 re- 
sembles the Poulson are generator and the circuit of 
Fig. 21 the dynatron and transitron vacuum-tube oscil- 
lators. 

Transistors may also be used in various forms of the 
feedback type of oscillator. The choice of the electrode 
lead in which the tuned circuit is placed is governed 
largely by the fact that there should not be too much 
discrepancy between the shunt resistance of the resonant 
circuit and the resistance of the branch of the transistor 
circuit into which it is placed. The basic circuit of a 
tuned-collector feedback oscillator is shown in Fig. 22. 


Principle of Duality 


A tool that is sometimes useful as a guide to the de- 
sign of transistor circuits that serve the same functions 
as known vacuum-tube circuits is the principle of duality. 
One network element is the dual of another if the role 
of current in one is played by voltage in the other, and 
vice versa. Network equations of two circuits that are 
the duals of each other are of the same form if currents 
and voltages are interchanged in either set of equations. 
The application of the duality principle to transistor 
problems is suggested by the fact that the collector 
characteristics of a transistor and of a vacuum tube are 
of the same general shape, but the current axis of 
either set of characteristics corresponds to the voltage 
axis of the other. In forming the dual of a given circuit, 
series impedances are replaced by parallel admittances, 
and vice versa; inductances by capacitances, and vice 
versa; a constant voltage supply by a constant current 
supply ; etc. Once the general procedure has been learn- 
ed, the transistor equivalent of a vacuum-tube circuit 
may usually be formed quickly by inspection. 

An interesting application of the duality principle may 
be made in the use of transistors in Class B amplifica- 
tion. In Class B transistor circuits, since voltage is the 
dual of tube current, the operating point corresponds to 
collector-voltage cutoff rather than collector-current cut- 
off. The push-pull circuit of Fig. 14 may therefore be 
used in Class B operation by the use of a positive emitter 
biasing current of sufficient magnitude to reduce the 
operating collector voltage to the vicinity of zero, Out- 
puts of the order of 2 watts at an efficiency in excess of 
80 per cent have been obtained in this manner. 
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For the toughest enamel insulation ever made 
specify Roebling Roevar Magnet Wire 


ROEBLING ENGINEERS are always engaged in 
research . . . developing new ways and means for 
producing better wires and cables. Today the insu- 
lation of our Roevar Magnet Wire is so tough and 
resilient that it has absolutely no rival among other 
enamel insulations. 

Roevar is your top specification for high speed 
winding. Relatively high operating temperatures 
don’t cause the insulation to turn brittle or crack. 
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It stretches and bends remarkably without frae- 
turing or coming loose from the conductor. And 
Roevar’s small diameter gives you a better-than- 
average space factor. 

Though a large share of Roebling’s full wire and 
cable lines is needed for rearmament, your inquiries 
and orders are welcome. We'll do everything we 
can to meet your needs. John A. Roebling’s Sons 
Company, Trenton 2, New Jersey. 
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Scruggs Motors add important advantages to Empire 
ironers. Referring to Scruggs Motors, the Empire instruc- 
tion pamphlet says in part: 


“The quiet operating air-cooled motor driving the roll 
on the Empire ironer is carefully constructed of the finest 
materials. Featured are self-aligning oil-less bronze bear- 
ings (lubricated for normal life) . .. The tolerance between 
rotor and stator is very small, purposely, to secure maxi- 
mum torque and power output.” 


Take a tip from Empire ... 

and other leading manufacturers. Get the Inside Story on 
Scruggs Motors... and learn how we can help you develop 
better products. We will build a motor to fit your specific 
requirements without obligation. Write for Booklet No. 
101. The Loyd Scruggs Co., 1022 N. 6th St., St. Louis 1,Mo. 


You can stake your reputation on 
SCRUGGS 4-POLE SHADED POLE MOTORS 


a A COMPANY 
A Dozey Corporation Subsidiary 
MANUFACTURERS OF PRECISION INSTRUMENTS SINCE 1934 
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Fig. 23—Typical static volt-ampere characteristics of Type 
IN77 point-contact photodiode. 


Germanium Photodiodes 


The back resistance of germanium diodes of both the 
point-contact and the junction types is reduced by light 
incident upon the germanium in the vicinity of the point 
contact or junction. Photodiodes having properties simi- 
lar to those of phototubes may therefore be made. The 
M 1740 junction photodiode responds to visible and 
infrared radiation, operates with a supply voltage of 
135 to 180 volts through a half-megohm load resistance, 
and has a sensitivity of the order of 0.035 ma_ per 
millilumen. In operation as an on-off light-sensitive 
switch, incident light flux of 0.009 lumen increases the 


Table [V—Comparison of Electron Tube and 
Transistor Characteristics 


Tube Transistor 
Amplification 
Gain per stage, db 20-45 20-45 
Noise figure, db 0-30 10-50 (at 1 ke 
Frequency limit, me 0-60,000 0-30 
Power output O-kw 0-2 watts 
Class A efficiency, % 35 35-49 
Class B efficiency, % 79 >80 
Gain X bandwidth, me 600 1000 
Generation 
Maximum frequency, me 0-60,000 0-70 
Efficiency, % 60-70 >70 
P., watts 0-105 0-10 
Pulse transmission and control 
Pulse length, micro-sec >0.25 
Maximum repetition rate, per sec ~ 10° 
Efficiency, % >70 
Power consumption 
Heater power, mw 
Plate power, mw 
Total power, mw 


25-1000 
25-1000 
50-2000 4-50 mw 
(point-contact) 
| 0.001-50 mw 
(junction) 


0.02-.001 


Volume, cu in. j.49 
Reliability 
Life, hr 10,000 


75,000-100,000 
(extrapolated) 
Shock, g to 20,000 
Vibration, g to 1000 
Temperature | <80C. 
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-». when you use T&B 
Sta-Kon’® Self-Insulated 


Terminals* 


Nylon insulation on these new T & B Sta-Kon Self- 
Insulated Terminals is press-fitted and anchored 
by flaring terminal barrel. Staking operation 
keys it in place to stay. 


These new components end the risk 
of shorts between closely-mounted 
terminals. Metallic portion retains 
all the proved advantages of the 
Sta-Kon design— high conductivity, 
permanent grip. Lightweight nylon 
insulation prevents metal-to-metal contact between 
terminals... without an extra insulating operation. It 
withstands action of gasoline, naphtha, hydraulic fluids. 
It’s color-coded for quick identification. 


SIMPLE, SURE ASSEMBLY 

One operation stakes terminal to wire with terrific force 
.. holds wire insulation firmly inside terminal. SHuRE- 
STAKE Hand Tools apply 1-ton staking pressure every 
time—jaws can’t open till full force is exerted. Air 
tools available too—hand-held or bench-mounted. 


ENGINEERED RIGHT...DISTRIBUTED RIGHT 

Sta-Kon Self-Insulated Terminals are typical of the 
many T & B quality fittings recently re-designed to 
give you outstanding performance at lowest installed 
costs. Like all T & B fittings, they’re furnished 100% 
through local T & B distributors under the T & B Plan. 


THERE'S A 


@ 


Tiaitiae 


PRopuCT | 
* Potent Pending for every 

wiring job . 
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THE THOMAS & BETTS CO Tine of fittings. 
ay INCORPORATED line of fittings = 
28 Butler Street, Elizabeth 1, New Jersey “it | 
MANUPACTURERS OF ELECTRICAL FITTINGS SINCE 1898 raceways. = 
ORIGINATORS OF SELF-INSULATED SOLDERLESS TERMINALS IN 1935 ee 


Oor Field Design Engineers are ready te help ye on special fittings problems. Ask your nearest T & B Distributor te arrange te have one get in touch with yes- 
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STEEL 


Every Kind 


Some steel products are in short supply but 
over-all stocks are still large, diversified 


NEARBY STOCKS INCLUDE: 


BARS—coarbon G alloy, hot 
rolled G cold finished 


STRUCTURALS—choannels, 
angles, beams, etc. 


TUBING—seamless G welded, 
mechanical G boiler tubes 


STAINLESS—Allegheny sheets, 
plates, bars, tubing, etc. 


REINFORCING bars G access. 
BABBITT bearing metal 


MACHINERY G TOOLS for 
metal fabrication 


RYERSON 


Joseph T. Ryerson & Son, Inc. Plants: New York, 
Boston, Philadelphia, Detroit, Cincinnati, Cleve- 
land, Pittsburgh, Buffalo, Chicago, Milwaukee, St. 
Louis, Los Angeles, San Francisco, Spokane, Seattle 


PLATES—U, M. G sheared, 
Inland 4-Way Floor Plate 


SHEETS—hot & cold rolled, 
many types G coatings 


AGASTAT 


TIME DELAY RELAY 


Small ~ Compact ~ Few moving parts 
Easily mounted ~ Operates in any position 
Time delay range, 
| second to 5 or more minutes 








current from the dark value of 20 ma to 270 ma. In 
operation as a converter of modulated light into sound, 
the cutoff frequency is 25,000 cps. 

Fig. 23 shows typical static characteristics of the 
type 1N77 point-contact photodiode, which also re- 
sponds to visible and infrared radiation. It has a sen- 
sitivity of the order of 0.07 ma per millilumen and re- 
sponds to modulated light at frequencies up to at least 
100 ke. 

A knowledge of the present status of transistors can 
be gained most readily by an examination of Table IV, 
which compares characteristics of electron tubes and 
transistor types now in production or under develop- 
ment. When the short time since the announcement of 
the transistor is compared with the relatively long time 
for the vacuum tube to be developed to its present state, 
one cannot help being impressed by the rapid progress 
made in the transistor art. There is every reason to 
believe that the next few years will bring continued 
progress and the elimination or reduction of at least 
some of the disadvantages and limitations of present 
transistors. 

One very important transistor application is in elec- 
tronic computers, where the small space requirements, 
low power dissipation and long life are of great benefit. 
Various types of functional units, incorporating tran- 
sistors and other associated circuit elements, have been 
embedded in a plastic mold for insertion into sockets. 
These units are similar in physical characteristics to the 
amplifier unit illustrated in Part I. 

Many possible applications of transistors will occur 
to the circuit designer. Unfortunately, at the present 
time heavy military demands limit the availability of 


transistors in nonmilitary applications. L 


The writer is indebted to R. M. Ryder of the Bell 
Telephone Laboratories for reviewing this article and 
making numerous valuable and helpful suggestions 
and corrections. 
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ELECTRICAL and 
ELECTRONIC CERAMICS 


New from cover to cover . . . this Stupakoff Catalog is a 
handbook for the designer of appliances and electronic 
parts and equipment . . . contains factual data on ceramic 
insulation never before published. 

Engineers and manufacturers will find it a practical 
guide for selecting ceramic parts that (1) will provide 
the desired characteristics, (2) can be produced eco- 
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When operating conditions demand an electrical 
connector that will stand up under the most rugged 
requirements, always choose Bendix Scinflex Elec- 
trical Connectors. The insert material, an exclusive 
Bendix development, is one of our contributions to 
the electrical connector industry. The dielectric 
strength remains well above requirements within 
the temperature range of —67°F to +275°F. It makes 
possible a design increasing resistance to flashover 
and creepage. It withstands maximum conditions 
of current and voltage without breakdown. But 
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And equally important — they are 
interchangeable with single-row ball bearings 


If your bearings must operate under such 
severe conditions as high speeds, heavy loads, 
temporary overloads, shock or vibration, then 
Norma-Hoffmann Roller Bearings are the 
ones to use. Here’s why — 


e Solid cylindrical rollers between cylindrical 
races provide maximum load contact area, in- 
creased steady load capacity, and a larger 
shock-absorbing capacity than any other type e A lower friction coefficient under heavy load 
of single-row bearing. than any other type of bearing permits. 


e A safety factor margin ample for temporary e Speedability equal to that of any ball bearing, 
overloads up to 50% beyond normal rating, as size for size, up to 35,000 R. P. M. 
under peak loads, in unusually severe duty, or 
under shock conditions. 


Write for catalog or engineering assistance. 


NORMA-HOFFMANN 


e Large contact area with the most efficient 
load distribution provides greater wear- 


resisting surfaces, assures true rolling be- BEARING g& 
tween a Its in 
e€ rollers nd raceways, results BALL e ROLLER e THRUST 
minimum friction between roller and cage. 
NORMA-HOFFMANN BEARINGS CORPORATION « STAMFORD, CONN. 


FIELD OFFICES: Chicago, Cleveland, Detroit, Dallas, Cincinnati, 
Los Angeles, San Francisco, Seattle, Kansas City, Mo. 
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B. N. Slade, “Survey of Transistor Development: 
Part 1,” Radio and Television News, Vol. 48, p. 43, 
September 1952, 

R. F. Shea, “Transistor Power Amplifiers,” Elec- 
tronics, Vol. 25, p. 106, September 1952. 


General References 

W. Shockley, “Electrons and Holes in Semicon- 
ductors,” D. Van Nostrand Company, Inc., New 
York, 1950. 

“The Transistor.” Selected reference material on 
characteristics and applications. Prepared by Bell 
Telephone Laboratories, Inc., New York, in 195] 
under Contract DA36-039 sc-5589 (Task 3). 


Special Issue 

on Transistors 
ECOGNIZING the growing importance of the tran- 
sistor as progress is recorded in developing it into 
a practical device, the November issue of IRE Proceedings 
is a special number on transistors devoting 420 pages to 
51 articles. While a majority of the papers deal with theoret- 
ical or research phases of this development, the practical 
aspects are thoroughly covered as well, as indicated by 

the following selection of papers: 

“Transistors in our Civilian Economy,” J. W. McRae, 
vice president, Bell Telephone Laboratories. Future 
promise is in applications requiring long life and 
reliability for amplifying small signals at high eff- 
ciency; page 1285. 

“Transistors and the Military,” I. R. Obenchain and 
W. J. Galloway, both of the Signal Corps. Power 
savings, availability, power sources, miniaturization 
aspects; page 1287. 

“Present Status of Transistor Development,” J. A. 
Morton, American Telephone and Telegraph Co. 
Progress report on extending usefulness in communi- 
cation systems; miniaturization aspects important, 
page 1377. 

“Low-Drain Transistor Audio Oscillator,” D. E. 
Thomas, Bell Telephone Laboratories. Case history 
shows suitability for low power circuits; page 1385. 

“Properties of the P-N Junction Photocell,” John N. 
Shive, Bell Telephone Laboratories. Sensitive, rapid, 
response, sturdy, small size; reliable under normal 
temperatures; page 1410. 

“Variation of Transistor Parameter With Temperature,” 
A. Coblenz and H. L. Owens, Signal Corps Engineer- 
ing Labs. Tentative conclusions are 60 C maximum 
temperature for many small signal applications; lower 
for switching; page 1472. 

“Control Applications of the Transistor,” E. F. W. 
Alexanderson, General Electric Co. Superior in some 
ways to magnetic amplifier; as a reversible rectifier 
or frequency changer; need higher power capacity; 
page 1508. 

“A High-Voltage Medium-Power Rectifier,” C. L. 
Ronault and G. N. Hall, General Electric Co., page 
1519. 

“Application of Transistors to High-Voltage Low- 
Current Supplies,” G. W. Bryan, Signal Corps En- 
gineering Labs.; page 1521. 

“Printed Circuitry for Transistors,” S. F. Danko and 
R. A. Gerhold, Signal Corps Engineering Labs.; 
page 1524. 

“Transistor Trigger Circuits,” A. W. Lo, RCA Victor 
Division; page 1531. 
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Araldite* Bonding and Casting Resins 
developed by Ciba Research are simplify- 
ing manufacturing methods, improving 
product efficiency, and opening new 
fields of product development. You will 
want to know more about them. 





DURABLE... HIGH 
TEMPERATURE 
RESISTANT METAL- 

_ TO-GLASS BOND 

° ON CONTACT LEADS 


gs 


to ON DUAL-BEAM 





t. 
a CATHODE RAY TUBE 
Dy , 
The exceptional bonding properties of ARALDITE RESINS whereby durable bonds are 
e. achieved between many different types of materials under severe service conditions where 
re other bonding materials prove inadequate, are demonstrated in this important application 
d by the Allen B. Du Mont Laboratories, Inc. The ARALDITE RESIN used, “has proven very 
: satisfactory in its bonding strength and in its resistance to softening under conditions of 
high humidity at elevated temperatures.” 
d 
r 
’ FILTER ASSEMBLIES 
\. FOR PUMP UNITS THAT 
ARE HIGHLY RESISTANT TO 
ALL TYPES OF CHEMICAL 
SOLUTIONS 


The filter cylinders shown in the inset are 
ARALDITE RESINS cast in specially designed 
molds to provide permanent units within com- 
plete filter equipment capable of pumping as 
much as 2280 gallons per hour of highly cor- 
rosive solutions ...a primarily important factor 
in the use of Sethco Filter Pump Units such as 
the model shown here for durably efficient in- 
stallations in process equipment. 





| SEND THIS COUPON ... or write us on your company BONDING 


letterhead... for complete technical data on the physical c | b A C 0 M P A N Y | N C e Check 
properties and recommended procedures for the success-= | PLASTICS DIVISION “se 


ful use of Araldite Resins for your own fabricating needs. 


, 627 Greenwich St., New York 14, N. Y. 
. eS; . OFf~ 
soi alladeciahlceiae (In Canada: Ciba Co. Ltd., Ciba Bldg., Montreal) CASTING 
Please send me Ciba Plastics Technical Bulletins for & 
Check 


9 Plastics | = *** 





Title________Company—___ COATING 
i ii ae oo 


BONDING * CASTING * COATING RESINS — — __ . EM-12 
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SPECIFICATIONS - Type LD3 


i nish 

VOLTS CYCLES AMPS DUTY H.P. R.P.M. 
24 DC 22 Intermit. 1/95 3600 
24 DC 3.75 Intermit. 1/35 3600 
24 DC 1.5 Cont. 1/100 4000 
24 DC 7.8 Intermit. 1/8 8500 





12-32 volts D.C. — With or without electrical 
Governor — Ball Bearings — Details on Request. 


Facilities and assistance are available for the 
development of special motors, shaded pole, series 
or D.C. to meet given requirements. 


Write, wire or call 


SIGNAL ELECTRIC MFG. CO. © MENOMINEE, MICHIGAN 





ECISION 
-_ CuT STAMPINGS 


. ed was pro- 
gz ee a ok 








e stampin 
pws by our paten 
a cost of: 
00 for the 
+ 30 for each neue = 
°. : a : 
| market price = 
plus actua tee ee 
terial. Your a ata ni ~ 
: son to this 
000 to 







































The Largest 
Producer of 
DIE CUT STAMPINGS 


IN SMALL LOTS 
Present Production 
450-500 NEW DIES PER MONTH 


Leadership built on excellent 
quality and fine service at lowest 
possible cost. 


SEND YOUR PRINTS OR SAMPLE 
BLANKS FOR QUOTATION 


’ 
A a eee so 
ro Maree ee CEES Cx AA aes MINNESOTA 


f 





Special Design Motors 
Example: type LD3 (illustrated) for aircraft 





2838 13th AVE. S. 
TRO Ww aib ae hte eee MNOAPOLIS 7, 


“Transistors in Switching Circuits,” A. E. Anderson, 
Bell Telephone Labs.; page 1541. 
“A Transistor Reversible Binary Counter,” R. L. Trent, 
Bell Telephone Labs.; page 1562. 


Application and performance data is also included in 
many of the other articles in which the major reference 
is to research or development problems. Several of the 
papers go rather deeply into the theory of transistor elec- 
tronics, properties of transistor materials, effect of impuri- 
ties; while not providing data for immediate use, these 
discussions of fundamentals do round out the picture ot 
current application potentials. 

This publication is recommended as a good base from 
which to start on a more thorough study of transistor 
applications. Copies of the “Transistor Issue” may be 
secured for $3.00 from Institute of Radio Engineers, 
1 East 79th St., New York 21. Od 


Bibliography 


Electronic Components 


N a continuing editorial program, ELECTRICAL 

MANUFACTURING has endeavored to keep read- 
ers abreast of new developments in electronic com- 
ponents and their applications. The following arti- 
cles have reported new developments as they took 
place during the past five years. 

Thermistors as Components Open New Design Hori- 
zons, August 1948, page 84. Data on thermally 
sensitive resistors with high negative coefficients; 
details and circuit diagrams for a variety of typ- 
ical applications; includes a bibliography of 40 
references. 

Subminiature Tubes in Practical Application, January 
1949, page 86. Several examples of product design 
where these tubes and subminiature circuit ele- 
ments reduced weight and size. 

Circuits for Cold-Cathode Glow Tubes, July 1949, 
page 92. Fundamental operating characteristics 
and typical circuits; for relays, impulse generators, 
pulse counting and interlocking. 

Magnetic Ferrites—Core Materials for High Fre- 
quencies, December 1949, page 86. High volume 
resistivity and high permeability with low losses 
reduce the size and weight in h-f magnetic cir- 
cuitry. 

What About Electrets, December 1950, page 96. 
Outline and discussion of research and develop- 
ment; with an annotated bibliography of 42 se- 
lected references. 

Crystal Rectifier Performance Evaluated, March 
1951, page 104. Comparison of volt-ampere char- 
acteristics of welded germanium diodes with other 
low-voltage rectifiers; discussion of applications 
outside the communication field. 

Fixed Resistors for Electronic Applications, April 
1951, page 118. Summary of research sponsored 
by Signal Corps; new developments in deposited- 
carbon, metal-film and boro-carbon types with 
increased stability and accuracy. 

Fixed Capacitors for Electronic Circuits, May 1951, 
page 100. Review of trends in development. of 
selection for specific uses. 
improved types based on new materials and man- 
ufacturing techniques; review of factors entering 

Vacuum Tube Sockets for Industrial Equipment, July 
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There’s an IDEAL STRIPPER 
for Every Type of Wire 


No matter what your production requirements may be, the 
wire you use can be stripped more efficiently and economically 
with an Ideal Wire Stripper. A size and style for every need— 
for quick, clean stripping of single or parallel conductors ... 
rectangular, round or flat . . . solid or stranded wires. 


Sold Through America’s Leading Distributors 


TWO MOTOR 
BRUSH TYPE STRIPPER 


Strips and cleans enamel, cotton, 
silk, string asbestos and similar 
types of flight insulation from 
round, flat, or rectangular wires— 
solid or stranded. Removes coating 
from ‘‘Formex"’ or ‘‘Formvar"’ wire 
—cleans fibre glass insulation—re- 
moves gummy insulation embedded 
in stranded wires. 





ELECTRIC 
“HOT BLADE” 
WIRE STRIPPER 


BURNS OFF INSULATION, in- 
cluding marker thread —no cut 
strands. Strips cotton, silk, syn- 
thetic (plastic) insulation or rub- 
ber coverings from fine stranded 
or solid conductors. 





BENCH TYPE WIRE STRIPPER 


Strips solid or strandad wire up to 5/16” 
dia. For single conductor plastic, cotton or 
rubber covered wire where quantities ore 
limited. 





Strips all kinds of single and 
parallel conductors and cable 
up to 5” dia. Recommended 
for type S, SJ and Power 
Cables. A production stripper, 





ELECTRIC ROTARY TYPE 
WIRE STRIPPER 


For production stripping of single conductors, 
solid or stranded wire up to 2” outside dio. 
Especially recommended for Type R, RF, CF, AF, 
radio hook-up, lead-in wire, etc. 


MAIL FOR RECOMMENDATION 
eee ee ee ee eee oe 


a 
IDEAL INDUSTRIES, Inc. —~ 
1008 Park Avenue JDEFAL 


Sycamore, Illinois 





SUBMIT 
SAMPLES 


1 
From the most 1 
complete line of | 
strippers IDEAL | 
engineers will be | 

i 
i 


Please recommend the proper 
wires (enclose samples) 


| 

| 
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For intermittent stripping. [] | 
I 
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1 

| 


stripper 


For continuous production stripping [] 


Al tal ta. 
pleased to recom- so send catalog data 
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our needs ABDRESS___ = errs eae 
v F | a ee || 
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1951, page 72. Survey of types available for heavy- 
duty industrial service as well as applications 
calling for low loss, reduced leakage, resistance 
to vibration and repeated replacement. 

Advanced Developments in Metallic Rectifiers, Octo- 
ber 1951, page 128. Dry-disk types developed for 
higher voltages per cell, smaller stacks and opera- 
tion at temperature extremes; summary of ad- 
vanced development work on other semiconductor 
rectifier materials. 

Critical Evaluation of Potentiometers, December 
1951, page 96. Analysis of commercial, precision 
and special-purpose types as to requirements for 
industrial control service; discussion of common 
limitations encountered by design engineers. 

Selecting an Embedment System for Electronic Com- 
ponents, May 1952, page 113. Experience of one 
company in selecting embedment resins and de- 
veloping production techniques. 

Subminiature Electron Tubes Are Reliable, Septem- 
ber 1952, page 84. Resistance to heat and shock 
rather than space saving are more important ad- 
vantages in industrial service; tabulation of types 
available and sources of supply. 

Transistors and Transistor Circuits, November 1952, 
page 106; December, page 102. Theory of con- 
duction; characteristics of point contact and junc- 
tion resistors; d-c supply circuits for amplifiers; 
uses in trigger circuits, sine-wave generators, Os- 
cillators and photodiodes. 


Converting to Non-Nickel 
Stainless Steels 


(Concluded from November 1952, page 334) 





It is usually good practice to follow machining opera- 
tions with a treatment in 10 to 20 per cent nitric acid 
solution plus 2 per cent copper sulfate at 140 to 160 F. 
This removes contamination from small particles of steel 
and prevents dulling of the stainless surface. Follow 
the acid dip with a thorough water wash. Heat treat- 
ment may be desirable to relieve residual stresses in 
the metal. Prior to heat treatment all lubricants must 
be removed. 

Finishing Operations. Type 430 and its modifications 
are not difficult to buff and polish. In fact in many cases 
the bright rolled finish of these alloys is quite satisfactory 
with only a superficial buffing. Since this particular 
finish is not available in Type 302, finishing operations 
can actually prove more economical. Polished finishes 
obtained with an abrasive, however, may be a bit more 
expensive than those obtained with Type 302. This will 
surely be true if the product has been severely formed 
and resultant stretcher strains and “‘ropiness” require 
extra grinding for removal. Even so, Type 430 stain- 
less steels develop a higher color than can be produced 
by the same amount of work on Type 302. Fully pol- 
ished the surface resembles chrome plate. 

lectropolishing of Type 430 stainless has proven 
practical on a number of kitchen accessories. Results, 
however, are not equal to the results obtained with 
Type 302. 

Type 430F is passivated by immersing in solutions of 
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If you are a mantvfacturer of building products 


and are looking for a way out... 





your 


Many manvfacturers of building materials find 
their production seriously threatened by NPA 
directives limiting or prohibiting production of 
their products from critical materials. Especially 
hard hit are manufacturers of building materials 
normally made of 18-8 stainless, brass, copper, 
aluminum, or chrome plated. 


If your operations fall in any of these categories, 
then you will want to know more about Sharon 
‘430’ Stainless Steel. It is the best available 
material today for many such applications. 
Sharon ‘430’ is a straight chromium grade of 
stainless with a record of successful application. 


















It is readily available with few restrictions as 
to end use. It may fit your production setup 
perfectly. If so, your critical material worries are 


ended. 


Get the facts on this popular stainless today. 
Contact your nearest Sharon representative or 
write direct. Engineering data and technical 
assistance are available without obligation. A 
new booklet describing how to use Sharon ‘430’: 
Stainless may be obtained by writing direct to 
Sharon Steel Corporation, Department 31252 
Sharon, Pa. 


Those manufacturing gutters, downspouts, flashing, etc., will want a copy of the new information-packed booklet 
Sharon ‘430’ for Better Roof Drainage Systems. Available from district sales offices or by writing direct. 
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A PICTURE 
OF QUALITY 


Uy 


QUALITY! 


The cord sets and cord set assemblies shown here are 


selected from newest additions to the PHALOCORD line. 


Each one is a product of research and a result of the 


most painstaking quality manufacturing control! 


But please don’t take our word for this! Ask important 
users of cords and cord sets what they think of PHALO 


... we'll gladly rest our case with their answers. 


Or, better still, test a PHALO cord or cord set under 
the toughest conditions you can create and let perform- 


ance tell the story! All inquiries promptly answered! 


KEY TO 


- Power supply cord SPT No. 1 with 
TV attachment, one end cut blunt. 

- Power supply cord SPT No. 2 with 
M-32 plug. one end slit, stripped, 
and tinned. 

- Power supply cord SJT with M-32 
plug. one end slit and stripped. 
- Power supply cord SPT No. 2 with 
M-64 plug, one end slit and 

stripped. 

- Power supply cord SPT No. 2 with 
M-32 plug, strain relief, one end 
slit, stripped and tinned. 

- Power supply cord SPT No. 1 with 
MR-64 plug, one end slit, stripped 
and tinned. 

- Power supply cord. 3 conductor 
type SPT No. 1 with M64-A plug. 
one conductor stripped and tinned 


both ends for ground lead, one end 
slit, stripped and tinned. 

- Power supply cord SPT No. 1 with 
M64-A plug one end, F-64 plug 
one end. 


10. 


11. 


12. 


ILLUSTRATIONS 


9. 


Power supply cord XT with M64-B 
plug. one end slit and stripped. 
Power supply cord SPT No. 1 with 
Woodwin plug one end, cut blunt 
one end. 

Power supply cord SPT No. 1 with 
M64-A plug, Snapit switch, one 
end slit and stripped. 
Combination radio power supply 
cord and antenna, 3 conductor 
type SPT No. 1 with M64-A plug, 
TV attachment one end, antenna 
lead with terminal fitting. 


. Power supply cord SPT No. 1 with 


M64-B plug, one end slit and 
stripped. 


- Power supply cord SPT No. 1 with 


M64-A plug. TV attachment one 
end. 


- Power supply cord SJT with M32 


Plug, special TV attachment one 
end. 


- Power supply cord SPT No. 1 with 


M64-A plug, RTV (right angle TV) 
attachment one end. 





PHALO PLASTICS CORPORATION 


COMMERCIAL & FOSTER STREETS 
Manufacturers of Thermoplastic Insulated Wire, Cables. Cord Sets and Tubing 


* WORCESTER * MASS. 




















































concentrated nitric acid containing not less than 15 per 
cent by volume and preferably 20 to 40 per cent. Im- 
mersion at temperatures from 110 to 130 F (not more 
than 150 F) for periods of from 30 to 60 min is 
recommended. 

In dealing with the 17 per cent chromium stainless 
steels (as with any other materials) it is important not 
to make drafting, sales promotion, shoptime, or inven- 
tory commitments until it has been established that 
the design can be executed, that production 1s not too 
expensive, and that the product made in chromium 
stainless will have market acceptance. Each particular 
job has its own set of problems. A lot of information is 
available in technical literature and consultation with 
the steel supplier will save many headaches. Oad 


Reprint Available 


Converting to Non-Nickel Stainless Steel, October 
and November 1952, 12 pages. Combined reprint 
of two-part article presenting data on relative cor- 
rosion resistance and mechanical properties; rec- 
ommendations for fabrication by welding, brazing, 
spinning, stamping, machining and finishing; sev- 
eral case histories in conversion; bibliography of 
9 references on availability as a design factor. 
To secure one copy without charge circle No. 

112 on Reader Inquiry Facility on page 217, or 

address a letterhead request to J. A. Campbell, Di- 

rector of Reader Service, The Gage Publishing Co., 

1250 Sixth Ave., New York 20. Prices on quantity 

shipments will be quoted on request. 


Bibliographies 
In This Issue 


Electronic Components—14 annotated refer- 
ences to earlier articles on new develop- 
ments and applications. 

Page 326 


Engineering Testing—List of 12 articles in- 
cluded in a new 76-page combined reprint. 
Page 369 


Electrical Insulation Conference—Annotated 


list of six annual feature-length summaries. 
Page 342 


Printed Circuits—10 references with brief ab- 
stracts reporting developments over a 5-yr 
period. 

Page 260 


Motor Protection—List of 12 articles included 


in a 56-page combined reprint. 
Page 298 


Electronic Drives—12 annotated references on 
rectifier control of power to adjustable-speed 
a-c motors. 


Page 352 
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Copies 
Already 
Requested 


General Electric Offers Complete 
Catalog of Measuring Equipment 


TABLE OF CONTENTS 
Pages 
Se EE ccrcnctannscasesecs os .shh anneal 
Electric-circuit Testing Equipment 
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Magnetic-field-strength Testing 
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Speed and Torque Measuring Equipment 
Temperature Measuring Equipment 
Leak Detectors, Vacuum and Pressure Gages... 
Sound, Vibration, and Balance Equipment 
Power Supplies, Alternators, and Regulators. ... 


125 DIFFERENT DEVICES for production and laboratory 
testing are described and shown in this new catalog. 


GENERAL @@ ELECTRIC 


DECEMBER 1952 





Send today for your free copy of 
NEW 80-page catalog containing 
condensed information about all G-E 


Testing and Measuring Equipment. 


SectionF 602-222 
General Electric Co. 
Schenectady 5, N. Y. 


Please send me GEC-1016, 1952 Catalog of 
General Electric Measuring Equipment for laboro- 
tory and production testing. 
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POSITION 

COMPANY 


ADDRESS 


QO 


ITY ZONE STATE 








_—— — - A A A —_ 


335 

















Research Progress in Dielectrics 


(Continued from page 115) 


(This work has been sponsored by the Signal Corps 
Engineering Laboratories, Fort Monmouth, N. J.) 

Since apparent conductivity varies with time in most 
dielectric materials, attention was given to studying the 
time dependence or polarization. It was found that all 
the materials studied showed a power-function variation 
of apparent conductivity with time, as has been generally 
found in the past for other materials with higher con- 
ductivity. The exponent for different materials varies 
between 0.2 for polyethylene and 1.1 for Teflon, With 
the knowledge derived from these tests it became pos- 
sible to correlate new d-c data with well-known a-c 
dielectric properties extending into high frequencies. 
The correlation in each material tested was reported 
as very good. 

Conductivity was found to increase directly with in- 
creasing irradiation rate, being proportional to a power 
function of the rate in roentgens per hour. The exponent 
is different for different materials but always within the 
range between % and 1. Conductivity changes induced 
by radiation do not occur instantaneously. The increase 
when beginning irradiation is more rapid than the re- 
covery after irradiation has ceased. It takes between one 
and 100 hr to reach steady values after changing the 
irradiation rate. It was determined that only the time 
of irradiation affects the subsequent recovery time. This 
was ascertained by suitably varying the total dosage, 
that is both the dosage rate and the irradiation time. 

The materials examined included Kel-F, polystyrene, 
Teflon, polyethylene with antioxidant, Styroflex (ori- 
ented polystyrene film), and polyethylene. Cobalt 60 
was used as the source of radiation. Energy given off 
was of the order of 1.3 mev. It was indicated by these 
studies that measured conductivities during irradiation 
obey Ohm’s law quite accurately. As might be expected 
from the measured increased conductivity, the low fre- 
quency a-c dissipation factor is raised by irradiation. 

The growing importance of investigations on insulat- 
ing materials under the effects of irradiation was again 
noted in a paper by S. Mayburg and W. L. Lawrence, 
Atomic Power Division, Westinghouse Electric Corp., 
“The Conductivity Change on Polyethylene During 
Gamma-Irradiation.”’ This was a highly theoretical dis- 
cussion of the problems, a description of the experiment, 
and an analysis of the resulting data. In essence, the 
study dealt with the effect of Cobalt 60 on the d-c 
conductivity of polyethylene coaxial cable.’ All meas- 
urements were made inside a hot laboratory cell with 
windows and walls thick enough to provide shielding 
of personnel. The test cable (Amphenol RG 59U) was 
formed in a flat coil and the cobalt source was placed at 
various positions along the axis of the coil. The geometry 
of this experiment avoided the possibility of any part of 
the cable shielding any other. 

A group of six papers reflected problems and develop- 
ments in ferroelectrics and ferromagnetics. G. N. 
Howatt, Glenco Corp., in his paper, “Ferroelectric 
Ceramics,” presented a general review of the field, and 
in particular analyzed the objectives in three categories 
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Fig. 6—An experimental memory storage device developed 
at MIT, with a planar ceramic memory array shown in the 
center. This contains some 256 tiny ferrite memory cores. 


of ceramics which he identified as (1) capacitor-appli- 
(2) transducer ceramics; and (3) non- 
linear ceramics. Walter J. Merz, Bell Telephone Labo- 
ratories, in his paper, “Domain Properties of BaTiO,” 


cation ceramics : 


described investigations of the arrangements and move- 
ments of the domains in improved single-crystal barium 
titanate. By applying and changing an electric field 
very slowly, the change in the domain pattern and in 
the behavior of the hysteresis loop was observed at the 
same time by using a d-c amplifier for the oscilloscope. 
By means of this method it has been possible to obtain 
a much better understanding of the creation of domain 
walls, their motion, and the unusually interesting shape 
of the rectangular hysteresis loop. 

Ferromagnetic ceramics were reviewed by FE. Albers 
Schoenberg, General Ceramics and Steatite. As noted 
in the introductory section of this review, ferro- 
magnetics are newcomers to the programs of the 
Conference on Insulation, Essentially, these materials 
could justify a classification under “dielectrics” owing 
to their relatively low-loss properties combined with 
good insulating characteristics. 

The speaker provided a historical review of the field, 
and grouped the ferromagnetics into three categories: 
(1) the nickel-zinc ferrites ; 
ferrites ; 


(2) the manganese-zinc 
and (3) the square-loop ferrites such as Gen- 
eral Ceramic’s Ferramic 1118 which has already been 
described in literature. (2,3) It is the latter category 
that could be described as ferromagnetic dielectrics. 
Among data presented by the speaker were permeability 
of various types of ferromagnetics at various frequencies. 

Applications of these materials in digital computers 
were discussed by William N. Papian, Massachusetts 
Institute of Technology, Digital Computer Laboratory, 
in his paper “Ferromagnetic and Ferroelectric Memory 
Devices.” Within the scope of this review only a brief 
summary can be given. Mr. Papian discussed the storage 
of binary information in a stationary magnetic or elec- 
tric field only; moving-part devices such as rotating 
magnetic drums and electromagnetic delay lines were 
not discussed. Three general types of memories that use 
the flux-remanence and the nonlinear properties (the 
hysteresis) of ferromagnetic materials to solve the in- 
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How Robertshaw-Fulton built a better Water Heater Control 


with Driver-Harris NILVAR 


The new “Unitrol” Robertshaw-Grayson gas water 
heater control streamlines three essential controls into 
one valve body: a snap action thermostat, a snap action 
pilot, and a large-capacity gas cock. This reduces inven- 
tory for the water heater manufacturer and simplifies part 
stocking for the dealer. 


The “Unitrol’’ provides a thermostat capable of 
delivering maximum amount of useful movement, by 
employing a copper tube enclosing a Nilvar alloy rod. 
The tube expands and contracts very appreciably in 
response to immersion temperatures. But the Nilvar rod, 
because it is dimensionally stable, does not vary in length. 
Since the free end of the Nilvar rod actuates the working 
gas valve, the slightest movement of the temperature- 
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sensitive copper tube is fully utilized to control flow of 
gas to the burner. 


Says Robertshaw-Fulton: “The outstanding dimen- 
sional stability of Nilvar actually permits minute changes 
in water temperature to regulate the heat supplied by the 
burner, thus assuring extremely accurate operation.” 


Nilvar has a temperature coefficient of expansion as 
low as .000001 per degree C., lowest of any alloy; com- 
parable to that of quartz. Somewhere in your engineering 
Operations such extraordinary dimensional stability may 
solve a problem—help to perfect product performance. 
We shall be glad to make recommendations based on 
your particular needs. 


*T.M. Reg. U.S. Pat. Off, 


Nilvar is produced only by 


Driver-Harris Company 


HARRISON, 


NEW JERSEY 


Detroit, Cleveland, Los Angeles, San Francisco 
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Fig. 7—A closeup of portion of the ferrite core array. 
The small size of the cores is brought into relief by 
contrast with the heavy AWG No. 20 enameled magnet wire 
used for the sensing winding. 


formation-retention problem and the solution problem 
were discussed. These are: 
1. A parallel-access array with an external selection 
mechanism. 


~ 


2. The Harvard stepping register which uses time 
(or sequence) as its selection coordinate. 

3. Multicoordinate with 

selection, 


arrays built-in partial 

The discussion presented an analysis of the basic 
memory property of a hysteretic device, described the 
theory and operation of certain memory systems, and 
set up criteria for evaluation and testing, including 
information retention and loop shapes and pulse testing. 

Fig. 6 illustrates a planar ferrite memory array now 
operating at MIT. The 256 small ferrite memory cores 
occupy the square in the center of the illustration. The 
+ and y driving windings consist merely of the wire 
grid upon which the cores are mounted. The closeup 
view, Fig. 7, gives a better idea of the construction. The 
heavy coordinate wire are AWG No. 30 enameled mag- 
net wire which on contrast indicate the small size of 
the individual ferrite memory cores. 

It was Mr. Papian’s conclusion that the storage of 
binary information in the stationary field of a ferro- 
magnetic ring or a ferroelectric slab “‘promises a neat 
solution” to the problem of binary numbers or “words” 
with rapidity and efficiency. This is one of the most 
vexing problems in the digital computer field. A rec- 
tangular-hysteresis loop provides the flux-remanence 
and nonlinear characteristics that greatly simplify the 
information-retention and the world-selection aspects of 
the problem. 

Comparative data on various core materials were in- 
troduced. It was noted that ferrites (such as Ferramic 
1118) provided a quicker response than metallic cores. 
Materials required for memory device applications 
should provide: Highly rectangular hysteresis loops, 
high speeds, low losses, low driving requirements, ex- 
cellent quality and uniformity, and reasonable costs. 
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In Minnesota Mining & Manufacturing Com- 
pany’s Thermo-Fax Duplicator, pages are 
copied by means of infra-red light. The relay 
which functions in the control circuit and 
governs the infra-red light must provide re- 


liable, maintenance-free operation . . . and 
such a requirement calls for ADLAKE Mercury 
Relays! 


The same engineering skill that assures de- 
pendability in this installation is available for 
your relay problems. ADLAKE engineers will be 
happy to work with you on questions of relay 
design and application. If you don’t find the 
relay you need in the ADLAKE relay catalog, it 
will be custom-built for you. 


Write today for your free copy of the illus- 
trated ADLAKE Relay Catalog—no obligation, 
of course. Address The Adams & Westlake . 
Company, 1108N. Michigan, Elkhart, Indiana. \_ 


Every Adlake Relay Brings You These Advantages: 
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l‘reedom from aging and deterioration is also of great 
importance, 

Commercial manufacturers are doing a good deal of 
empirical development work on materials; a fundamen- 
tal investigation of ferrites is being undertaken at the 
MIT Laboratory for Insulation Research and the MIT 
Digital Computer Laboratory. The goal is to specify 
procedure for materials with 
certain applications desired for intended applications, 

Dudley A. Buck, Massachusetts Institute of Tech- 
nology, Digital Computer Laboratory, reviewed operat- 
ing principles, circuits, materials, and power supply 
requirements of magnetic and dielectric amplifiers. Di- 
electric amplifiers utilize the nonlinear electrical prop- 
erties of a ferroelectric material to build a_ power 
amplifier that is somewhat the “electrical dual” of the 
magnetic type. The nonlinearity of ferroelectrics is 
primarily due to domains of permanent magnetic dipoles, 
Barium titanate ceramic materials appear the most suit- 


an “explicit synthesis” 


able ferroelectrics for amplifier use. They exhibit ferro- 
electricity over a wide temperature range and moreover 
can be tailored to comply with various electrical prop- 
Another group of ferroelectric materials consist- 


ing of tantalates, niobates and tungstates is also being 


erties. 


added to those suitable for investigation as dielectric- 
amplifier materials. 

Ceramic barium titanate hysteresis loops are not as 
rectangular as those of the magnetic cores used for 
magnetic amplifiers. If greater rectangularity is_re- 
quired, the only available method at present is to aban- 
don ceramics and grow single crystals of barium titanate 
(such as described in Mr. Metz’ paper noted previ- 
ously). Such crystals however are expensive. 


Future of Dielectric Amplifiers 
Suitable materials (both as to cost and characteristic) 
are still lacking to allow full-scale development of di- 
electric amplifiers, Despite this fact, the future of dielec- 
tric amplifiers was seen as “exciting.” 
possibilities, for example, are 


The packaging 
not obtainable with mag- 
netic amplifiers, since closed paths are needed for lines 
of flux, while on the other hand electric fields can stop 
and start on any material within which charge carriers 
can be mobilized. As an illustration of such possibilities, 
many small ferroelectric capacitors could conceivably 
be fabricated side by side on a single thin sheet of 
ceramic or grown crystal barium titanate by such meth- 
ods as silk- screening, evaporation, or photoengraving. 
It is understood that several prototype dielectric am- 
plifers have been already built. Such amplifiers operate 
with power gains greater than 50 using power supply 
frequencies in the 2-me region. Power output levels, 
however, are in the milliwatt range. 

Magnetic amplifiers have already been extensively 
discussed in this publication. (4) A summary of Mr. 
Buck’s paper dealing with this phase of the subject is 
therefore omitted. 

Specific circuit advantages of certain ferrite materials 
were discussed by Eberhard Both and David M. Gross- 
man, Signal Corps Engineering Laboratories, Fort 
Monmouth, N. J., in their paper, “Optimum Q-Values 
of Ferrite Cup Core Inductors.” Values were~ deter- 
mined empirically by variation of effective permeability 
(air-gap) and the coil-winding data (number of turns, 
wire size, degree of stranding). 
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A number of other papers presented during the 
conference are not noted in this review owing either to 
a specialized subject or to a highly theoretical approach 
not susceptible to condensation within available space 
limits. Mention should be made, however, of a detailed 
review paper, “ASTM Breakdown Tests and Their 
Justification,” by R. W. Chadbourn, Boston Edison 
Company. This was an excellent summing up of the 
work of the ASTM over many years in developing 
practical test standards and specifications. Although 
pure research is not one of the objectives of the ASTM, 
Mr. Chadbourn pointed out that much work of research 
nature is required to develop new standards and to 
revise them continually. Ooo 
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This is the sixth consecutive annual review and interpreta- 


tion of the meetings of the Conference on Electrical 


Insulation presented by ELECTRICAL MANUFACTURING. 





Because of their significance in pointing to new 
developments in insulation materials and _ testing 
techniques, meetings of the Conference on Insulation 
have been reported at length in ELEcTRICAL MANv- 
FACTURING during recent years. Here are summaries 
of the full-length feature articles reporting on these 
conferences. 


New Directions in Electrical Insulation Research, 
November 1947, page 79. Tests at microwave 
frequencies and elevated temperatures; importance 
of service tests to supplement laboratory tests; need 
emphasized for improved testing apparatus. 
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Research Progress in Dielectric Materials, December 
1948, page 112. Major attention given to silicones, 
semi-conducting solids, ceramic dielectrics, spe- 
cial equipment for microwave measurements; mili- 
tary needs exerting an increasing influence on re- 
search objectives. 

Research Developments in Dielectrics, January 1950, 
page 80. Problems brought by miniaturization and 
higher operating temperatures; objectives of 
Navy's insulation program. 

Report on Dielectric Research, February 1951, page 
101. High-temperature materials emphasized; need 
for fungus protection challenged; solventless resins 
discussed for casting and impregnating. 

Research Progress in Dielectrics—1951, January 1952, 
page 90. Materials for high-temperature service 
dominate; mica paper, polyester capacitor film, 
fuorocarbons; refinements in instrumentation for 
dielectric research. 

Research Progress in Dielectrics—1952, December 
1952, page 109. Causes and mechanisms of de- 
struction and deterioration in dielectrics; effects 
of high-energy radiation; new developments in 
ferroelectrics. 


Progress Reported on 
International Standards 


(Continued from page 123) 





of 0.75 per cent proposed by the American delegation. 
The proposal that stray losses on induction machines be 
measured by the Morgan method was rejected because 
of the difficulty of measurement. There is a definite de- 
sire by the Europeans to use percentage figures, even 
though they might be less accurate. Similarly the pro- 
posal that the reference temperature for calculating /?R 
losses be 150 C where machines have a higher rated 
temperature than Class B insulation was turned down. 
The specification now recognizes no temperature above 
that for Class B insulation. 

The Subcommittee on Classification of Insulating 
Materials proposed to standardize a new class of insula- 
tion beween Classes A and B, to be known as Class E 
with an allowable temperature of 120 C. The European 
viewpoint was basically that Formex magnet wire was 
safe at higher than Class A temperatures and that their 
need for economy of materials demanded its use at as 
high a temperature as it will stand. The indications are 
that European open or ventilated motors will be rated 
with a rise of 65 C and will run close to this temperature. 

A new Class F with a temperature limit of 155 C was 
brought up for discussion, but no action taken. An 
American proposal to increase the temperature limit of 
Class H material from 180 C to 200 C was rejected. 
The sense of the group was that 200 C was satisfactory 
for some silicone materials, but not all, and there would 
have to be a clearer definition of what materials were 
included in Class H before a higher temperature rating 
was approved. It was apparent that in the final analysis 
materials will have to be classified by chemical names. 
Eventually test programs will have to be set up for 
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noise. Efficient Lubrication System. 


COMPACTNESS—The “Circle B” Motor is compact—fits 
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Permissible Temperature Values 
for Circuit Breaker Elements 


Permissible Permissible 


rise based total 
on 40 C* temperature, 
ambient deg C 
Contacts—silvered—in air* 65 105 
Contacts—silvered—in oil 50 90 
Contacts—not silvered—in air 35 75 
Contacts—not silvered—in oil 35 75 
Terminals—silvered 45 85 
Terminals—not silvered 45 85 
Oil (near top surface of oil) 40 80 
Metalic parts in contact with 
insulation: 
Class O (for non-impregnated 
materials) 50 90 
Class A (for materials immersed 
in oil or impregnated ) 60 100 
Class B (in air) 90 130 
Class B (in oil) 60 100 
Enamel (oil resinous type) 60 100 
Enamel (synthetic base—in air) 80 120 
Enamel (synthetic base—in oil) 60 100 
Any part of metal or of insulat- 
ing material in contact with oil 
shall have a temperature rise 
that does not exceed 60 100 
*When applying this temperature rise, care should be taken that no damage is 


caused to the surrounding insulation material. 


eR 


evaluation purposes, but this phase of the work appears 
to be a long way off. 

The committee on High-Voltage Insulation completed 
two specifications and sent them to the national commit- 
tees for approval. These were: “International Specifica- 
tions for Porcelain Insulators for Overhead Lines with 
a Nominal Voltage of 1000 volts and Upward” and “In- 
ternational Specifications for Glass Insulators for Over- 
head Lines with a Nominal Voltage of 1000 volts and 
Upward.” 

There was considerable discussion of the utility of the 
sphere gap as a measuring device. Estimates for accuracy 
ranged from 2 to 15 per cent. It was agreed that the 
sphere gap tables should be kept up to date, but that 
other methods of measuring high voltages also should be 
studied. Sphere gaps appeared to be economical and re- 
liable measuring devices at low and medium voltages, 
but where very high voltages are involved oscillographs 
with voltage dividers are necessary for accurate meas- 
urements. 


Power Circuit Breakers 


Subject to review by the national committees of the 
various countries are decisions reached on standards for 
temperature rise values for elements of power circutt 
breakers as given in the accompanying table. 

The standard on “Rules for Short Circuit Conditions” 
is now being reviewed by the various national commit- 
tees. 

Revisions were made incorporating most of the U. S. 
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Here’s why the STA-WARM METHOD 
Melts Compounds so Efficiently 


Mutiiple circuits, 
controlled by sensitive bi- 
metallic relays, automati- 
cally turn heat on...or off 
...as the compound level 
rises or falls in the tank. 


You specify the “ideal” tem- 
perature for melting the 
particular compound your 
plant uses and Sta-Warm 
will provide the tank to 
hold to within a 1°F.(+) 
variation. 


It’s the basic design in the 
Sta-Warm Method that 
makes this valuable feature 
available to you. 

Better send your current 
problem to Sta-Warm now. 
No obligation. 































if you can tie a string 
around it, Sta-Warm 
can heat it for you. 


Ca-Wars Evectric co. 
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COMPARE THIS HIGH TORQUE 
MOTOR WITH ANY OTHER OF 
ITS SIZE AND PRICE RANGE 


Bristol “Circle B’’ synchronous timing motors provide 
exceptional power for their size. They are available for 
25, 115, or 230 volts, 50-60 cycles. Rotation clockwise or 
counter-clockwise as specified. A wide range of standard 
and special output shafts is available. Look at these features! 


POWER-—Standard models of the “Circle B’”’ Motor now 
available range up to 16 in. oz. torque continuous duty 
and 84 in. oz. torque intermittent duty at 1 r.p.m. 


POSITION—This versatile timing motor is precision-built 


to operate perfectly in any position. No vibration or 
noise. Efficient Lubrication System. 


COMPACTNESS—The “Circle B’” Motor is compact—fits 
into a 2” circle, and is only 1144,” deep. 


SPEEDS—This motor is made in a wide range of standard 


speeds—from \¢ r.p.m. to 1800 r.p.m. Can be made on 
order for other speeds. 


OUR expert engineering staff is available for the 
development of special motors, or for application to special 
uses. We will welcome the opportunity to discuss and analyze 
your particular problem, either at our plant in Old Saybrook 
or in your own offices. Write for data and price sheets. 


Bristol Motor Div. of Vocaline Company of America, Inc. 
356 Vocaline Bidg., Old Saybrook, Conn. 


346 





Permissible Temperature Values 
for Circuit Breaker Elements 


Permissible Permissible 


rise based total 
on 40 C* temperature, 
ambient deg C 
Contacts—silvered—in air* 65 105 
Contacts—silvered—in oil 50 90 
Contacts—not silvered—in air 35 75 
Contacts—not silvered—in oil 35 75 
Terminals—silvered 45 85 
Terminals—not silvered 45 85 
Oil (near top surface of oil) 40 80 
Metalic parts in contact with 
insulation: 
Class O (for non-impregnated 
materials) 50 90 
Class A (for materials immersed 
in oil or impregnated) 60 100 
Class B (in air) 90 130 
Class B (in oil) 60 100 
Enamel (oil resinous type) 60 100 
Enamel (synthetic base—in air) 80 120 
Enamel (synthetic base—in oil) 60 100 
Any part of metal or of insulat- 
ing material in contact with oil 
shall have a temperature rise 
that does not exceed 60 100 


*When applying this temperature rise, care should be taken that no damage is 
caused to the surrounding insulation material. 


evaluation purposes, but this phase of the work appears 
to be a long way off. 

The committee on High-Voltage Insulation completed 
two specifications and sent them to the national commit- 
tees for approval. These were : “International Specifica- 
tions for Porcelain Insulators for Overhead Lines with 
a Nominal Voltage of 1000 volts and Upward” and “In- 
ternational Specifications for Glass Insulators for Over- 
head Lines with a Nominal Voltage of 1000 volts and 
Upward.” 

There was considerable discussion of the utility of the 
sphere gap as a measuring device. Estimates for accuracy 
ranged from 2 to 15 per cent. It was agreed that the 
sphere gap tables should be kept up to date, but that 
other methods of measuring high voltages also should be 
studied. Sphere gaps appeared to be economical and re- 
liable measuring devices at low and medium voltages, 
but where very high voltages are involved oscillographs 
with voltage dividers are necessary for accurate meas- 
urements. 


Power Circuit Breakers 


Subject to review by the national committees of the 
various countries are decisions reached on standards for 
temperature rise values for elements of power circuit 
breakers as given in the accompanying table. 

The standard on “Rules for Short Circuit Conditions” 
is now being reviewed by the various national commit- 
tees. 

Revisions were made incorporating most of the U. S. 
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Here’s why the STA-WARM METHOD 
Melts Compounds so Efficiently 


Multiple circuits, 
controlled by sensitive bi- 
metallic relays, automati- 
cally turn heat on...or off 
...as the compound level 
rises or falls in the tank. 


You specify the “ideal” tem- 
perature for melting the 
particular compound your 
plant uses and Sta-Warm 
will provide the tank to 
hold to within a 1°F.(+) 


variation. 


It’s the basic design in the 
Sta-Warm Method that 
makes this valuable feature 
available to you. 

Better send your current 
problem to Sta-Warm now. 
No obligation. 
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Rogan Offers a Wide Variety of Stock Molded 


SEND FOR FREE CATALOG 


Save time and tool costs by using Rogan’s stock molded knobs. 
Supplied without tool charge; immediate delivery. Wide range 
of sizes, shapes, colors; branded to your specifications. Write 
for your handy, valuable, free catalog now! 


ROGAN BROTHERS 


Compression Molders and Branders of Plastics 
8027 N. Monticello « Skokie, Illinois (Chicago’s Finest Suburb) 
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TRACING CLOTH FOR HARD PENCILS 


@ Imperial Pencil Tracing Cloth has 
the same superbly uniform cloth 
foundation and transparency as the 
world famous Imperial Tracing 
Cloth. But it is distinguished by its 
special .dull drawing surface, on 
which ‘hard pencils can be used, 
giving clean, sharp, opaque, non- 
smudging lines. 

Erasures are made easily, without 
damage. It gives sharp, contrasting 


ae 


prints of the finest lines. It resists n ie 
the effects of time and wear, and o 
does not become brittle or opaque. 
Imperial Pencil Tracing Cloth is 
right for ink drawings as well. 
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SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 
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proposals for changes in a draft of specifications for 
shunt capacitors for power systems that have been in 
trial use. 


System Voltages 


Irreconcilable differences cropped up between Eu- 
ropean and American distribution system voltages, and 
two systems will therefore prevail above 1000 volts and 
below 60,000 volts. For higher voltages a single series 
of voltages was found acceptable. In the range of volt- 
ages between 100 and 1000 volts, three-phase system 
values are to be divided into two series: 


European Series American Series 


127/220 120/220 
220/380 240 
500 240/415 
480 
600 


For single-phase systems, the two following systems 


are likewise recognized : 


European Series American Series 


127 120 
220 120/240 
240 


No agreement has been reached on voltages below 
100. A sub-committee was set up to consider the practi- 
cal significance of the difference in voltages used in 
various countries, with the object of reducing the 
number. 

Material progress was made in the preparation of 
specifications for ionic converters (electronic rectifiers 
such as mercury arc). Proposals were also made that in- 
ternational standardization work should start on other 
types of rectifiers than electronic, namely dry plate and 
mechanical, and a technical committee was set up on 
such power converting equipment. A meeting is to be 
held in Paris or London in the spring to push stand- 
ardization of ionic converters. 

The IEC standards are slanted toward battery charg- 
ing practice because more rectifiers are used for that 
purpose in Europe whereas in America most power 
rectifiers are used in industrial and chemical service. 
The result is rather marked differences between Euro- 
pean and American thinking. The American representa- 
tives took the position that international standards 
should be limited to non-controversial, general and 
basic rules, leaving specific quantitative standards to the 
national or regional authorities, such as ASA Sectional 
Committee C-34 on Mercury-Are Rectifiers. 

2. 


Standards on Electronic Devices 


Technical Committee No. 12 (Radio Communica- 
tions) drafted a set of safety rules for amplifiers and 
loudspeakers which will be circulated to the national 
committees for approval. Preliminary consideration was 
given to safety rules for television receivers. 

Also being circulated for approval are a standard for 
Basic Climatic and Mechanical Robustness Testing 
Procedures for Components.’ The same subcommittee 
also considered group specifications for fixed d-c and 
ceramic capacitors, color code for ceramic capacitors, 
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("HEINZE > 


SUB-FRACTIONAL HORSE POWER MOTORS 
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Corer 
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For the operation of pumps, fans, advertising displays, 
brooders, space heaters, range oil pumps, small hair dryers, 


desk fans, toys, time-switching devices, small water circu- 
laters, kitchen mixers, and hundreds of other devices 
requiring “mouse power.” 


Type KF saves space in sewing machines and business 
machines. 


VARIOUS MOUNTING DEVICES 


All described in the Heinze catalog. 


Heinze Electric Co 


685 Lawrence Street 


LOWELL, MASS 
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Yes—SEE ALCOA. Alcoa’s finishing labora- 
tories are continually improving and de- 


veloping finishes for aluminum—painted, 
electroplated, anodized plus chemical and 
mechanical treatments. For the latest infor- 
mation, simply write on your company 


letterhead to: 
ALUMINUM COMPANY OF AMERICA 


1981-M Gulf Building Pittsburgh 19, Pa. 


Aluminum Shell Lamp Holder and 
Screw Shell manufactured and fin- 
ished by Leviton Manufacturing Co. 


ALUMINUM COMPANY 
OF AMERICA 
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ANCHORED-FOR-PERMANENCY 


TRAIN RELIEFS 


Wherever exterior cables or cord conductors are used to 
provide the power source, Gripmaster Strain Reliefs 
offer positive proof against cable failure. These inex- 
pensive, easy to install safeguards securely anchor the 
cord at entry point and prevent loosening at the termi- 
nals. Withstand pulls to 100 lbs.; Underwriters accepted. 





3 types, many sizes, to fit any cord or cable connection. 
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A low cost strain relief easily ap- 
plied to the end of a cable or con- 
ductor with a pair of special pliers. 
Made in one piece and available 
in five sizes. Sturdy wing end con- 
struction permits cable to be firmly 
anchored and protects terminals 
against loosening. 
















All fibre, this type is designed to re- 
duce failures and protect the useful 
life of power cables and cords on 
electrical appliances and machines. 
Clicks on, locks in position. Tight grip 
absorbs cord pull and prevents un- 
ravelling of insulation. 7 sizes. 


GRIPMASTER INSULATED TYPE | 


For all types of cord equipped elec- 
trical equipment. Particularly suited 
to volume production. May be ap- 
plied by means of a special hand 
tool or foot pedal—operation 
bench unit. Forms a neat, compact 
ring around cable. Available in 7 


different sizes. 
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WIRE BINDING SLEEVES 


For prevention of fraying of 
cord ends. Specially treated 
rubber tubes available in 
five sizes to fit wires to .790 


GEORGE WALKER COMPANY 


EXCLUSIVE MANUFACTURERS OF GRIPMASTER STRAIN RELIEF 
118 AMSTERDAM AVENUE PASSAIC, NEW JERSEY 
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When in need of Automatic Transfer Switches, 
Remote Control Switches, Contactors, Relays, and 
Specialized Electromagnetic Controls, come to us. 


Aulomatic Switch Co. 


393 LAKESIDE AVENUE * ORANGE, NEW JERSEY 
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and group specifications for carbon resistors. A number 
of American standards were adopted. 

A Subcommittee on Electronic Tubes completed a 
specification for the dimensions of tube bases and gages, 
Considerable progress was made on nomenclature for 
tubes, and it was agreed to proceed further on the basis 
of the American system of tube nomenclature after the 
completion of revisions now underway. The importance 
of international standardization work on electronic tubes 
was recognized by the establishment of a new technical 
committee assigned to develop standards for electronic 
tubes only. 

Future work will include overall tube dimension 
standardization, cap and cap connector dimensions, 
shields and retaining devices, essential defining charac- 
teristics of tubes and methods of measuring them, pre- 
ferred values of heater voltages and currents, and tube 
socket dimensions. It was evident that RTMA and 
JETEC material is recognized abroad and will un- 
doubtedly influence IC tube standards. 

On a broader base, agreement has been reached on 80 
basic graphical symbols commonly used in electrical and 
electronic work and these are being circulated to the 
national committees for approval. Scope of the work 
has been broadened to include the classification of circuit 
diagrams and the principles governing the use of sym- 
bols in different types of diagrams. 

The International Electrotechnical Commission grew 
out of the International Electrical Congress held in St. 
Louis in 1904. For the past three years the president has 
been Dr. Max Schiesser, director of Brown Bovari, 
Baden, Switzerland. For the next three vears, Dr. Har- 
old S. Osborne, president of the U.S. National Commit- 
tee, has been elected to serve as president of IEC. The 
1953 meeting will be held in June at Opatija, Yugo- 
slavia; the 1954 meeting in the United States. 


Conclusions 


The reactions of the U. S. delegates are summarized 
by some observations made by two of the delegates : 

“There appears to be genuine interest in International 
Standardization there was a wholesome spirit of 
cooperation. 

“The opinion of the USA is highly valued. 

“The need to conserve material is more urgent in 
Europe than in USA and there is a tendency to work 
material harder and work closer to established limits, 
even at the expense of having more items in the stand- 
ards. For example, European countries want an addi- 
tional class of insulation between A and B in order to 
take advantage of the ability of some materials to with- 
stand a temperature of 120 C. 

“The USA can be very influential in this work but it 
will be necessary to take a genuine interest and actively 
prosecute such work. We feel that we are not doing as 
much in this respect as we should. 

“Progress is slow, but progress is being made.” 

Dr. Osborne expressed the belief that those who took 
a direct part in the IEC conferences came home with 
an increased appreciation of the importance of this work 
in the development of international standardization. 
They have an increased awareness of its difficulties, of 
the large place which American industry now has in the 
work, and of the value of doing even more work in the 
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JAN-P-106A Wood Export 
YOU HAVE DEFENSE CONTRACTS — MIL-B-]07A Wirebound Export 
NN-B-62I1b Wood Domestic 
NN-B-63 1c Wirebound Domestic 
NN-B-601b Cleated Plywood - Domestic 
JAN-P-105A Cleated Plywood - Export 
LLL-B-63 1c Fibre Corrugated - Domestic 
NN-B-591la__— Fiberboard, Wood, Cleated 
MIL-B-2427 Wood Ammunition Boxes 
JAN-P-132 Wood Crates -Unsheathed 
MIL-C-11133 Wirebound Crates -Domestic (QMC) 


WIREBOUND BOXES and CRATES 
SHIPPING 


nace WOODEN BOXES and CRATES 
SUPERSTRON(| CORRUGATED FIBRE BOXES 
STARCH TRAYS .- - - PALLETS 





CAN FURNISH YOUR SHIPPING CONTAINERS 





You can be sure that SUPERSTRONG boxes and crates will fully comply with 
Government packaging specifications. Our facilities and equipment, our nearly a 
century of experience, our control and supply of raw materials, are your assurance 


of obtaining containers manufactured in accordance with the following Government 
specifications — 


RATHBORNE, HAIR AND RIDGWAY BOX CO. 


1440 WEST list PLACE « CHIC ARCS ILLINOIS 
EASTERN SALES OFFICE » 121 NO. BROAD STREET. PHILADELPHIA 7. PA. 
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ideal for 
Hundreds of 
Electrical Operations 


The Zenith Multi-Circuit Cycle Timer is specially designed to 


accurately time any operation for electrical display signs, indus- lied. Avat 

trial furnaces, electrical appliances, laundry equipment, dry : =r (No. ST-40 Deobte)s an 
cleaning machinery . . . may be set for on and off periods d ST-50 Se eras series, S 
with as many circuits as desired. Can be furnished without é . Double) 
synchronous motor for elevator control, limit switch and similar Bulletin 





operations. Available now! 


For information on volts, cycles and circuits as well as prices— 
send for illustrated Bulletin. 


ZENITH ELECTRIC CO. 





152 West Walton Street Chicago 10, Illinois 
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t Let our highly trained specialists work with you on the STAMPED 

{ Gears you need! More and more particular buyers from coast to 
coast depend upon us for: 1. Compound precision dies, 2. Stamp- 

{ ing from any material to uniformly meet exacting specifications, | 
3. Assembling by staking, brazing or riveting, 4. Laminating 

{ and indexing individual stampings to produce wider faces, 5. 
Savings . . often up to 60%. . through efficient, high speed mass 

@ production methods. 


SEND FOR Samples, ideas and low cost estimates. Submit drawings 
or specifications. No obligation. Write or phone today! 


WINZELER MFG. & TOOL CO. 


CHICAGO 12, ILLINOIS 


1716 WEST ARCADE PLACE @ 








Called “FOPS” By Every User! 










STILL-MAN 


ELECTRIC TUBULAR 
HEATING ELEMENTS 


* TOP PERFORMERS 
* TOP QUALITY 
* TOP WORKMANSHIP 


at LOW COST TO YOU! Ss 





Built for application wherever space limitations, | 
long life, fast heat and high efficiency are factors 
in design. 

Millions are now in use as standard equipment in 
America's leading nationally advertised electrical 





appliances. 


Available in copper, cold rolled steel and acid 
resisting steel alloy in standard sheath diameters for 
casting-in or immersion use. When writing, specify 
use, wattage and maximum temperature require- 
ments. An inquiry, NOW, will prove profitable to 
you! 


THE 


429 East 164th Street, New York 56, N.Y 


STILL-MAN COMPANY 
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future. This international standardization benetits our 
own country and also benefits the other industrial coun- 
tries of the world. “Let us be sure we all play our 
full part in this important and expanding movement for 
the stimulation of international trade and international] 
understanding,” Dr. Osborne concluded. ooo 


Bibliography 
ELECTRONIC DRIVES 


K; LECTRONIC rectifier control of power to a-c motors 
4 has become increasingly useful as a sensitive, pre- 
cise and adaptable method of speed adjustment. Some 
recent articles in ELECTRICAL MANUFACTURING describ- 
ing new developments and applications for this method 
include: 


Synchro Controls Feed Tension, July 1950, page 116. In 
a variable-speed dual motor drive for spooling ma- 
chines, control unit synchronizes motors over entire 
speed range. 

Solving Constant Speed Winding Problems, September 
1950, page 84. Design of electronic speed control for 
textile yarn winder keeps tension constant as spool 
builds up. 

Precision Motor Speed Control, January 1951, page 112. 
Differential between tachometer voltage and a stabi- 
lized reference voltage controls thyratron motor drive. 


Performance of Electronic Drives on Half-Wave Power, 
June 1951, page 102. Advantages and limitations of 
half-wave electronic speed controls for small motors. 

Servo System for Tension Control, August 1951, page 
122. Dual thyratron rectifier power supply delivers 
intermittent pulses to motor and brake to synchronize 
reel drive. 


Development of a Low-Cost Electronic Drive, Septem- 
ber 1951, page 124. Principles employed in a new 
adjustable-speed a-c drive for *%4 to 3 hp. 

Photoelectric Side-Position Regulator, November 1951, 
page 102. Two different servo systems employed in 
edge control of continuous strip material. 

Maintaining Constant Circumferential Speed, November 
1951, page 130. System with two amplidynes keeps 
speed constant on a veneer lathe. 


Load Compensated Variable-Speed Drive for Small Mo- 
tors, March 1952, page 111. Electronic compensation 
for rectifier motor drive holds speed constant over 
20-to-1 range. 

Packaged Drives with Electronic Building Blocks, Sep- 
tember 1952, page 110. Five functions that can be 
selectively added to an electronic drive unit to solve 
variable-speed drive problems. 

Driving Servo Motors with Grid-Controlled Rectifiers, 
October 1952, page 138. Basic circuits and variations 
for positioning-type motor controls using gas thyra- 
trons as power rectifiers. 

Adjustable Speed Drives, November 1952, page 113. 
Concise survey of motors, power conversion equip- 
ment and control methods. Eight-page all-inclusive 
bibliography at end of this article covers published 
literature on all types including applications for elec- 
tronic drives. 


Note—This bibliography was prepared to follow the 
article “Driving Motors with Grid Controlled Rectifiers” 
in the November issue, but could not be included be- 
cause of space limitations. 


For other bibliographies in this issue see list on page 364. 
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Our line of contacts contains rivets, studs, 
screws, steel-back and solder-back buttons, 
washers, discs, rods, rings and special shapes. 
We have a separate department devoted to con- 
tact production and supply them in platinum, 
palladium and silver, both pure or in alloys of 
these metals. We furnish them in practically 
any dimensions for attaching by riveting, 
staking, brazing or welding. 


Let us send you our complete catalog. 


BAKER & CO.. INC. 


113 ASTOR STREET NEWARK, N. J. 
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interchangeability 

temperature compensation — 60°F to -}-160°F 
adaptability to special circuit uses 

400 cycle frequency 


highest accuracy 
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SELENIUM RECTIFIERS 





Now you can get the same Ford Electrical Resolvers, precision- 
built to the highest degree of operating efficiency for our own 
quality computers and automatic control equipment... to meet 
your extra special requirements. 


Made by a new vacuum process that in- 
sures a smooth, uniform selenium film, free 
from flaws and impurities, and permits the 
production of larger cells than have been 


FREE — fully illustrated brochure gives more de- . 
practical heretofore. 


tails, describes Ford Instrument resolver systems. 
SEND FOR YOUR COPY TODAY! Write Dept. EM-l1. Of proven dependability to withstand con- 
tinuous heavy-duty service, they are avail- 
able in one inch square to 12” by 16” cells, 


in stacks or for customer assembly. 
Write for Free Catalog Folder 


SYNTRON CO. 


490 Lexington Ave. Homer City, Pa 





Lf FORD INSTRUMENT COMPANY 


DIVISION OF THE SPERRY CORPORATION 
_ 31-10 Thomson Ave., Long Island City 1, N. Y. 
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Vraeatigat these Performance and 


Cost Advantages for Your Products 


New molding compounds composed of Fibre Glass, Nylon, Rubber 
Phenolics are making electrical components more durable and 
efficient, with application advantages in performance and economy. 
Triple “M” experts can help you in building a better product. Send 
your blueprint or description and functions of your unit, specifying 
electrical and mechanical prop- 
erties required. Triple “M” will 
be happy to work with you in 
the design and production 
stages, without obligation. 


Midwest 


and Manufacturing Company 
4630 W. Fullerton . Chicago 39 
Customolded Plastics 


Electric Motor Makers 
find Triple “M" Catalog of 
Electric Motor Components 
indispensable. Send for your copy 
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Electronic Winder Drives 





(Continued from page 101)Any material removed from the 
dancer loop will raise the dancer roll and slow the 
take-up motor. 

Reference to the schematic at right in Fig. 7 will 
show how this is performed. The conduction angle of 
the tubes is a function of the d-c voltage from lead 
20 to lead 21. This means that motor armature and 
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A-c supply 


Fig. 8—Constant-tension winder of the core-driven type 
using armature current to sense strip tension. 


field voltage are adjustable over the complete oper- 
ating speed range by means of potentiometer 1P. This 
potentiometer is rotated by motion of the dancer roll and 
mechanical adjustments are made so that the range of 
dancer motion will rotate the potentiometer sufficiently 
to change the motor speed by the reel build-up ratio. 
The change in strip tension obtained with this dancer 


roll motion is entirely a function of the mechanical 
system. oo 6 


Bibliography 
OR lists of articles in earlier issues of ELECTRICAL 
MANUFACTURING relating to this problem of 
speed or tension control see the following bibli- 
ographies: 

Packaged Drives, September 1952, page 314. List of 
24 articles published during the past four years; 
new types, new fields of use, new applications 
described. 

Electronic Control of Motor Speed, September 1951, 
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USE ENTIRE ROD ORCUT TO 
SUITABLE LENGTHS FOR STUDS, 
HANGERS, SPACERS, SUPPORTS, Etc. 


Pheoll continuous threaded rods have a 
broad range of applications where stand- 
ard screws and bolts cannot be used. Made 
either in steel or brass, these fully threaded 
tods may be cut-to-length to fit individual 
needs. They are especially useful for holding 
or attaching parts onto uneven and irregular 
surfaces where exposed threaded section must 
be accurately controlled. 


A stock of both brass and steel threaded rods 

is important to have in any metal working shop 

where threaded studs are repeatedly used. The 

standard length of continuous threaded rod is 

24"; diameters range from No. 6 to ¥%” screw 
sizes. 


Rods with standard or special diameters and 
pitches; single or double lead threads or left hand 
threads, in steel, brass, copper and other metals in 
lengths to six feet are made on special order. 


use PHEOLL 
AS YOUR —= 
SOURCE FOR... 
@ Roll threaded 
wires and studs 
® Adjusting screws 


e Special threaded 
fasteners 


© Screws 
© Bolts 
e Nuts 











ANE 
PHEOLL 


| MANUFACTURING COMPANY 
* $700 ROOSEVELT ROAD, CHICAGO 50, Itt. 


in 


RESISTORS 
by RESISTORS, INC. 


* Yes . . . a bonus in conscientious crafts- 
manship. You get it every time you use 
resistors by Resistors, Inc. It’s the extra that 
can be found only in a specialized product 
made by a manufacturer of specialized ex- 
perience. 


* This bonus is reflected in the extra satis- 
faction your product gives when resistors by 
Resistors, Inc. protect your carefully engin- 
eered circuits. 


* Whenever your specifications call for wire- 
wound vitreous enameled resistors (5 to 200 
watts ... fixed, adjustable, ferrule terminal, 

ribbon-on-edge, and others) . . . depend on 

resistors by Resistors, Inc. 


N Tell us of your needs NOW... and ask 
Emr Bulletin 87 for your files. 


5234 West 26th Street, Chicago 50, Iilineis 
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Eliminate ‘ 
topheavy ! 
package | 
inventories : 
with Kum Keeen 
: I 
laid-on labels! 
ela Ss 





acommon problem... General Controls Co. of Glendale, 
California manufactures automatic controls for 
widely diversified applications. Warehousing for- 
merly required segregation of more than 100 differ- 
ent boxes. Product changes, from time to time, would 
make certain pre-printed box inventories obsolete. 


solved with KumKéeen labels... Now box inventories 
are maintained by size alone—IN HALF THE 
ORIGINAL SPACE! A self-adhesive Kum-Kleen 
label identifies the contents of each box as it is used. 
According to General Controls, “The unique char- 
acteristics of Kum-Kleen labels made this new 
packaging program possible, and they are saving 
us many thousands of dollars yearly”? Their many 
Avery electric label dispensers “are proving them- 
selves daily to be a most worthwhile investment 
as a time and labor saver?’ 


how KumKéeen \abels work... They’re pressure sensi- 
tive—LAID ON fast with a finger-touch—no 
moistening, no mess! They stay neat and attractive 
—won’t dry out, pop, curl or peel. Patented Avery 
dispensers— manual or electric—feed die-cut, Kum- 
Kleen labels off roller tape for quick, clean labeling. 


Where can YOU use these labels in YOUR business? 


For case histories, samples and prices, 
please mail the coupon below. 


Kum Keeen UA LA AL 


Ii Vesey producers of re 
i r pressure-sensitive products 
iy since 1935 
AVERY ADHESIVE LABEL CORPORATION 


117 Liberty St., New York 6 

608 S. Dearborn St., Chicago 5 
1616 So. California Ave., Monrovia 
Offices in Other Principal Cities 


tr ROT 





() Please send name 
case histories, 
free samples. 


(0 Have Avery 
label man call. 


: : company icenieseaiiispsic 
Our business is 


address 
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Adjustatle 
UT SAAN as 


CNS CT) 
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a 


SOTA Sa 


We ge iag 
aa ea 


LALLY 3 


a All Steel adjustable motor slide 
bases are manufactured to fit NEMA standard motor 
frame sizes 203 to 505. Other sizes can be made 
to specification. 

No additional machining or assembling is neces- 
sary. Each Overly-Hautz motor base is shipped 
ready for installation including cadmium plated 
bolts for mounting motor. 
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page 252. Twenty references to feature articles 
on design and application data going back to 1947. 


Additional articles published since the most recent 
of these bibliographies include: 

Packaged Drives with Electronic Building Blocks, 
September 1952, page 110. Five functions that 
can be selectively added to a basic motor-gener- 
ator set to solve variable-speed drive problems. 

Power Selsyns on Textile Drives, September 1952, 
page 128. Scheme for controlling “overfeed” to 
stretch cloth by a fixed amount. 

Driving Servo Motors with Grid-Controlled Recti- 
fiers, October 1952, page 138. Basic circuits and 
variations for positioning-type motor control using 
gas thyratrons as power rectifiers for a-c motors. 

Adjustable-Speed Drives, November 1952, page 113. 
Concise, systematic and inclusive survey of the 
various types of electric motors, power conver- 
sion equipment and control methods; special em- 
phasis is given to elctronic drives. 

Electronic Winder Drives, December 1952, page 
96. An analysis of constant-tension and constant- 
speed take-up drives, and feedback control circuits 
for either surface or core winding. 


s 2 
New Digital Computer 
Automatic accuracy checks stop machine 
when error is detected; tape and mercury 
delay lines used to store data. 


N ELECTRONIC computing machine that not 

only solves difficult problems but also “worries” 
about the accuracy of its solutions soon will be used 
by the Armed Forces to accelerate development of 
guided missiles. Developed by Raytheon Manufactur- 
ing Company, Waltham, Mass., for the Bureau of 
\eronautics under contract with the Special Devices 
Center of the Office of Naval Research, the computer 
is called “RAYDAC,” an abbreviation of “Raytheon 
Digital Automatic Computer.” It is installed at BuAer’s 
Naval Air Missile Test Center at Point Mugu, Calif., 
where it will be used as an “intelligence center” to help 
analyze performance data in connection with the de- 
velopment and testing of guided missiles. 

A team of workers, performing a mass of calculations 
over a period of 20 to 30 days, normally is required to 
analyze a single missile test-flight. The new digital 
computer will be able to complete the same process in 
a matter of minutes. 

The machine is said to “worry” about the results of 
its calculations because of a built-in checking system 
which halts operation upon uncovering an error. Ten 
different types of accuracy checks are made on items 
of information that pass through the RAYDAC, as 
well as on all calculations performed by the machine. 
When any error occurs, the entire computation process 
is halted, and indicators on the control panel reveal to 
the operator the location of the trouble. However, all 
the work done up to that point is preserved, so that the 
machine can continue where it left off. 

Knowledge of how a missile performs is essential for 
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specifying ELECTRIC HEATERS? 


ACRAWATT Elements in any of the above forms may serve you well in 
your newly-designed product. Our specialty, however, is to make heat- 
ing elements fitting your specific needs... 
whether for weight-saving or for cost-sav- 
ing characteristics. Long runs and repetitive 
production are our strong points. Our ex- 
perience and ability are recognized by many 
of America’s leading engineers. Your in- 
quiries are solicited. 


A CRA INDUSTRIAL ELECTRIC Co. 


9905 PACIFIC AVENUE FRANKLIN PARK, ILL. 








“THINSTRIP” 
Bands and Bars. 
pacted Core Cartridges 
... Immersion Heaters. 


Reflexed 
Com- 


@ RAPID HEAT 
TRANSFER 

@ LONGER LIFE 

@® LOWER COST 





el cele ltl a 





Stainless or 
Carbon Steel 





Boi 


STAINLESS 


@ Low permeability and high resistance for 
greatest efficiency. High tensile strength for 
compactness and neat appearance. Non-cor- 
rosive for everlasting life and safety. Cheaper 
than bronze on equal performance basis. 


CARBON STEEL 


@For motors under 5 HP. Fine working 
characteristics. Wide variety of uses. 


Shipped on 50 to 200-pound reels 


Were or 
Mee Wrtte “Today 


Ree eked ol) 
_*_. AMERICAN CHAIN & CABLE 
( yy Monessen, Pa., Atlanta, Chicago, Denver, 
Los Angeles, New York, Philadelphia, 
Detroit, Portland, San Francisco, Bridgeport, Conn. 
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ROTARY ELECTRICAL 
EQUIPMENT 


. . . Designed to Meet Your 


Specifications 


Small DC Motor or Generator 
Permanent Magnet Type 


Low current consumption 
ball-bearing motor or gener- 
ator as a motor: 1/125 H.P. 
at 6000 RPM continuous duty. 
As a generator: output 4 
watts at 6000 RPM — 5 volt 
per 1000 RPM. Dimensions 
1-29/32” x 1-1/2” x 1-3/16”. 
Two other standard models in 
production. 


. he precision engineered permanent magnet type 
motor shown above is typical of the many special 
solutions provided by EEPCO engineers for tough 
military and industrial applications. Thoroughly field 
tested and proved, this motor performs satisfactorily 
under the most extreme conditions of service. 


Whether your power problem relates to a highly 
developed radar unit or an industrial control device, 
EEPCO’s research and development engineering facili- 
ties are available to you. Because of our specialized 
experience in the design and manufacture of pre- 
cision rotary electrical equipment, we can often save 
you both time and money in finding the most prac- 
tical answer to your problem. 





Moreover, once the design is established, you can 
count on EEPCO’s manufacturing skill to produce the 
equipment you need with unsurpassed, unvarying 
quality. Whatever your power problem—simple or 
complex—EEPCO engineers will welcome the oppor- 
tunity to work with you. 


Write for catalog information. 


ELECTRO ENGINEERING 
PRODUCTS COMPANY, INC. 


609 WEST LAKE STREET, CHICAGO 10, ILLINOIS 








¢ P-M DC MOTORS & GENERATORS © UNIVERSAL MOTORS 


¢ SHADED POLE MOTORS 2-4-6 Pole ¢ DC MOTORS & GENERATORS 


eae Gas 12 


© CAPACITOR TYPE MOTORS 
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® timing 
motors 


SYNGHRG 


for instant starting 












Before it passes final inspection, every 
SYNCHRON motor must survive a 
rigid operating test on a specially 
designed block to make sure of 
instant response to current im- 
pulse. No guesswork is toler- 
ated! You can depend upon 
SYNCHRON for instant start- 


ing, with full power deliv- isliasaaltll 
oz. direct load 
= continuously at 


1 R.P.M. 


Operates efficiently in 
any position, and at 
—40° to +140° F. 





easily 
adapted 


to standard timing de- 





vices. Gear trains can be 
furnished to convert to any 
desired speed and unusual 
actions can be incorporated. 
Special timing problems are 
given special attention by SYN- 
CHRON engineers. 


> timing machines 


Powered by dependable SYNCHRON 
motors. Complete . . 
in any timing device. 


. ready to install 


Mail coupon for 
engineering data 


| HANSEN MANUFACTURING CO., INC., Princeton 3, Ind. | 
| Send catalog and engineering data to: | 
| | 
| Name . | 
TN is eich sd acid dra 
SR EN Si a a tie cr eg oe GN, eal he 
| ON oP 0 i A os Bl BR ors oic a Gs BL CO nutes 
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Front view of about “4 of the panels making up the 
RAYDAC computer built by Raytheon for the Navy Air 
Missile Test Center. 


development and design. Firsthand knowledge obtained 
from the missile itself while in flight is a necessity. 
However, the speed and range of these missiles are so 
great that conventional methods of observation are use- 
less. In the system of which the RAYDAC will be a 
part, a complex array of electronic “‘sensing” devices 
will be used both within and outside the missile to 
maintain continuous observation, from the instant it is 
launched until it reaches the end of its flight. 

For example, miniature transmitters inside the mis- 
sile send detailed data concerning speed and accelera- 
tion, stresses and strains on the structure, the angle of 
ascent and descent, its posture in flight, rate of fuel 
consumption, temperature of the combustion chamber 
and other facts. In addition, this inspection system also 
checks on the performance of each device within the 
missile charged with the control of some aspect of the 
flight. Ground radar stations watch the course and 
range of the missile and provide another check on its 
speed, acceleration and angles of ascent and descent. 

Once a missile is launched, flight data instantly begins 
to pour into the observation stations so rapidly and in 
such volume that it is necessary to store this informa- 
tion on high speed tape recorders. Data gathered on the 
tapes from radar and radio signals will constitute the 
basic flight information which, when put through coding 
devices, will be translated into mathematical language 
the computer can accept. It will then be fed into the 
machine for almost instantaneous solution. 

Computation equipment has been used before for 
analyzing missile performance data, but the speed of the 
RAYDAC and its exhaustive checking system will pro- 
vide more rapid and more accurate results. One of the 
chief problems associated with the development of high- 
speed computers has been to devise external memory 
and input-output mechanisms in balance with the speed 
of the calculator itself. To solve this problem, the 
RAYDAC is equipped with a moderate-speed external 
memory system of extremely large storage capacity, 
consisting of four separate magnetic tape units. A set 
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HERES A QUALITY RELAY 


That Meets Exacting Requirements 






THIS LIGHTWEIGHT, COMPACT RELAY CAN HANDLE POWER 


LOADS USUALLY DEMANDING LARGER, HEAVIER UNITS for SO years MANUFACTURERS 


Tiny ... but powerful! This general-purpose relay meets 
rigid aircraft caleaainienie and also has wide industrial ap- HAVE USED THE STAMP OF APPROVAL 
plication. Coils are normally rated at 2.5 watts DC or 3 watts, 
60 cycle AC, for voltages up to 230 volts DC or 440 volts AC. 
Maximum standard same combination, double-pole double- ON SPECIFICATIONS FOR 
throw—others on request. Contact ‘ 
rating, 15 amps—at 115 VAC non- 
inductive or 32 VDC. Weight, 4 
oz. Size, 1-7/8” high, 1-5/8” wide, 
1-13/32” deep. 


WRITE FOR 
CATALOG R-10 





ALSO HERMETICALLY 


___ SEALED TYPES TRANSFORMERS 
—— Relay & Controls, Inc. * Many of our original customers of 30 years 
4919 W. Flournoy St., Chicago 44, Ill. ago still specify STANDARD Control 


Transformers for their electrical equipment, 
because Standard Transformers are com- 
pactly and accurately built with sound basic 
construction to fit specific requirements. Con- 
sult your nearby representative today, or 


0) HW f, L 7 i Y | oo direct for literature and specific 
THREADED STAMPINGS & sani 


at LOWER COST 


¢ Made to your specs and tolerances 


e Parts tapped, reamed etc. in one operation 





¢ Uniform threaded parts 





e Uniformly threaded holes Type MC single-phase, 

compound-filled, dry 
Shell type transformer type transformer, 500 
rated 1000 VA, 440 to VA, 440/220 to 110/ 


110 volts. 220 volts. 





Type MD single-phase, Type MC air-cooled trans- 


air-cooled transformer, former, 250 VA, 230/460 to 
3 KVA, 115 to 3 volts. 32 volts. 


Write for Bulletin 


Oa a 


WARREN, OHIO 
(EXCLUSIVELY DESIGNERS. AND MANUFACTURERS OF TRANSFORMERS) 


the mohawk mfg. co. 


MIDDLETOWN, CONN. 
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It's “TREATMENT” 
that makes DANO 
Your best bet for Coils 





AN INCAPSULATED COIL 


One of the latest applications of Dano Treat- 
ment showing coil with new molded cover. 


Dano’s battery of vacuum impregnating tanks and 
heat controlled ovens for curing varnish impregna- 
tions is always at your service. Whether you require 
a simple electrical winding or a series of specially 
treated coils, Dano is always ready to serve you— 
dependably, courteously, economically. 

Every coil shipped by Dano is your assurance of 
perfect coil performance simply because Dano has 
complete facilities and coil know-how. Yes, Dano 
coils and Dano customers are always treated in the 
manner that makes your production pay dividends. 


Send us samples or specifications with quantity 
requirements for our recommendations. No obligation! 


@ Form Wound @ Bakelite Bobbin 

@ Paper Section @ Cotton Interweave 
@ Acetate Bobbin @ Coils for High Tem- 
@ Molded Coils perature Application 


Also, Transformers Made to Order 


THE DANO ELECTRIC CO. 


93 MAIN ST., WINSTED, CONN. 








oi high-speed memory “butters” inside the computer js 
associated with these input-output units. This combina- 
tion permits the low-speed part of the computer t 
supply data and accept results fast enough to keep pace 
with the high-speed sections and to maintain proper 
balance between these two basic operations. 


) 


Kkach of the four magnetic iapes comprising the ex- 
ternal memory contains digital notations equivalent t 
700,000 alphabetical characters. The computer has ac- 
cess to all of these tapes, and has available as many as 
2,800,000 decimal digits of information for use in 
computation. 


a 


The machine's internal memory stores information 
in the form of ultra-sonic pulses in mercury delay line 





A view behind some of the RAYDAC panels during testing 
prior to shipment. 


columns of an improved type. The pulses represent ac- 
tual numbers previously fed into this internal memory 
automatically. The pulses circulate within the confines 
of the delay lines at 3600 cps until called out to be 
used as factors in a mathematical calculation. The inter- 
nal memory retains all of its information in a space no 
larger than a shoe box. 

For all of its complexity, the space occupied 1s re- 
duced by sub-miniaturization, including the use of sub- 
miniature subes. Sub-miniature components are design- 
ed as plug-in packages which can be replaced quickly 
should a failure occur. 

The machine uses 5000 radio tubes, and 18,000 ger- 
manium diodes—made by Raytheon’s Receiving Tube 
Division. Power consumption is 25 kw. The computer 
is built into a row of 15 panels with a total length ot 
44 ft. oog 
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? SMALL PARTS PLAY A BIG PART IN PRECISION INSTRUMENTS 
\ on 
4\ ao?" z 
& 


Ney slip rings are used very 
satisfactorily on all AVIEN Fuel 
Gage Indicators. 


Do you have our Bulletins R-12, R-13, and R-14? 


THE J. M. NEY COMPANY - 371 Elm Street, Hartford 1, Connecticut 


ISNYS2B 


Specialists in Precious Metal Metallurgy Since 1812 
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SKINNER *72!%t55 SOLENOID VALVES 


...Another case of “‘a good thing in a small package’! Users 
are amazed at the ruggedness and unusually large capacity of 
Skinner Valves—they’'re tiny but mighty, with a standard range 
for gaseous or liquid media from 5 to 250 p.s.i., and special 
from 5 to 850 p.s.i. Their soft insert seat prevents leakage and 
positive action is assured by spring loading. Skinner Valves 

may be used in any position, with pipe connections furnished 

to suit specifications. Power sical is 10 watts max. Special Sweeten Cre ek Road 


coils for high humidity or high temperature applications can 


be supplied. Standard models are approved by Underwriters’ Q S i E V | L L E- n-¢: 
Laboratories. Write for Bulletin No. 501. 
Telephone 35651 









THE SKINNER CHUCK COMPANY 
130 Belden Ave., Norwalk, Conn. 
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Custom-made Electrical 
Porcelain Specialties to meet 
your specific requirements 





STAR THERMOLAIN e e e A high grade refractory for 


use in electrical heating equipment where very rapid changes of 
temperature take place. Has excellent mechanical strength and 
heat shock resistance. 





STAR VITROLAIN e« e e A strong, dense porcelain with 


superior dielectric and mechanical strength and very low water 
absorption. Especially adapted to radio, telephone, railway signal 
and similar applications. 


Other STAR ceramic bodies with excellent electrical and physical 


properties are available for resistance to high temperatures, mois- 
ture, chemicals and weathering agents. Call on STAR ceramic 


engineers for any help you may need in designing parts or select- 
ing the proper composition to meet your specifications. 


% HUMIDOLAIN 

SCN LeleN 

te THERMOLAIN 

% VITROLAIN 

te NU-BLAC 

we COMMERCIAL 
PsA 


PORCE 


41 MUIRHEAD 
AVENUE 


COMPANY 


TRENTON, N.J 








How Powdered Metal is Made 


Three major methods are used in converting 
metals to powder for use in powder metal 
processing. 


SAMUEL BRADBURY 
KF. J. Stokes Machine Company 


Philadelphia, Pa. 

A JOMIZING is largely used tor metals with rela- 
Z tively low melting-points: lead, tin, aluminum, 
brass and such. The metal is melted and poured in a 
thin stream. As it emerges from the nozzle it is hit with 
a high-speed stream of air, gas, or water-spray. This 
creates a shower of tiny droplets which strike a col- 
lector as tiny solid particles of spherical or tear-drop 
shapes. When they hit the collector they are cold and 
solidified; powder, in fact. A variant of the process 
draws heated air and melted metal through an atomiz- 
ing nozzle of heat-resistant metal. Either is an econom- 
ical way of forming powder metal. Neither is useful for 
handling metals in the higher melting-range for two 
reasons: (1) the atomizing nozzle cannot be kept hot 
enough without melting; (2) if the nozzle can tolerate 
the necessary heat the powder so formed from metals of 
high melting-points is in any case unsatisfactory. 

Reduction is the most widely used method. Copper, 
iron and tungsten are commonly treated by reduction. 
Oxides of the desired metals are derived from ores by 
roasting, or by chemical means (as hydroxides from 
solution). These are then ground in a ball-mill to pow- 
der. This is reduced to metal in a hydrogen atmosphere 
furnace. Iron oxides, especially of Swedish origin, are 
often heated in the presence of coal or coke. This burns 
out the air and creates carbon dioxide as a reducing gas. 

Copper oxides are usually handled in trays in a 
hydrogen atmosphere at about 1500° F. The oxygen 
burns out and leaves copper particles. These are a 
loosely sintered cake as they leave the reducing furnace 
but are easily broken and fall apart as powdered copper. 
Iron, too, comes out in spongy form but in grinding 
suffers work-hardening and may need annealing after 
final grinding. 

In any case, the powder 
nealed or not—is now in the form of particles, each of 
which, as viewed under the microscope, resembles a 


whether copper or iron, an- 


little sponge. Such particles of reduced oxide knit well 


together and form a good mechanical bond. They are 
said to have good “green strength,” or good strength 
after pressing and before sintering. 

Electrolytic deposition is used for many metals but 
especially iron and copper, and often silver. With re- 
















Reprints in This Issue 
(See page 212) 
For numbered reprints 
Single Copies supplied without charge through 
return card in Reader Inquiry Facility. 
For reprints previously listed 
Write on company letterhead for single copies ob- 
tainable without charge while the supply lasts. 
For combined reprints 
Send remittance with order to Reader Service 
Dept., see page 217 for prices on the six “reprint 
packages” now available. 
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Thermo-COUPLES Continuing the Seriesof AS TA 


ppecial Standard 


SPECIALIZED 
ELECTROMAGNETIC 
CONTROLS 






YESTERDAY TODAY 





Many of our specially designed 
= thermocouples are now standard 
equipment and are being used constantly to 
measure operating temperatures in the pro- 
duction line or pilot plants; on Jet or Recipro- 
cating Aircraft Engines; on regular or unusual 
applications. 

You can easily select thermocouples from 
our many standard types—Wire or Tubular— 
Bayonet Immersion Contact—Exposed Loop— 
Protected — Straight or Angle. Available in all 
standard calibrations for lron Constantan, Cop- 
per Constantan and Chromel Alumel. Many 
models are equipped with our Quick Coupling 
Plug or Jack Connectors or screw fastened con- 
nection heads. 


For complete information about our Ther- 
mocouples, Quick Coupling Connectors, 
Panels, Pyrometers, Thermocouples and 
Extension Wires and Accessories, write 
for Catalog. N. 

nN. 
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: the rmo Elec e PEC Ca.dae, MECHANICALLY HELD 


a ELECTRICALLY OPERATED 


*Now available Glass Enclosed 


= 





Illustrated are 2 ASCO Relays of the above class: 
the upper picture shows one of the recently devel- 
oped Multi-Contact Relays available as follows: 


ce YOU CAN 

a 10 ampere to 12 pole normally open and 12 
ng COU NT ON eee Oa pole ener’ closed or any combination of 
er normally open and normally closed poles. 


eee _ 550 volte AC maximum. 
n- count impulses, and MOTORS 10 ampere to 6 pole normally open and 6 
record the count at pole normally closed or any combination of 
. ee eee : normally open and normally closed poles. 
ell Amet Co. of Chi. in STREETER-AMET 250 volt DC maximum. 
re cago, high-torque RECORDERS 25 ampere to 6 pole normally open and 6 


+] Barcol Motors pro- ; pole normally closed or any combination of 

th vide a powerful, compact, low-input source of power ally open and normally closed poles 
to drive the tape and printing ribbon advance mech- normally open ¢ mety CLOSES Pores. 

anisms, also the printing hammer release and the 250 volt DC, 550 volt AC maximum. 


counter wheel reset. 





BARCOL MOTORS: Unidirectional, synchronous, and The lower picture shows a modification of the Multi- 
reversible motors — with or without reduction gear- Contact Relay with glass cover. These ASCO “Me- 
ing — open or enclosed types — up to 1/30 HP. chanically Locked—Not Latched” Relays have much 


Engineering service available. : ‘ 
to offer. Investigate them for your requirements. 
WRITE FOR LATEST CATALOG DATA Jam 


Automatic Transfer Switches * Remote 


Control Switches * Contactors * Relays. 
We also manufacture a complete line of 
Solenoid Operated Valves for Automatic 


and Remote Control of Liquids and Gases. 
8.50.7 





Streeter -Amet Mechanical Recorder. 


BARBER-COLMAN COMPANY utomda IC W ILC O. 
1216 ROCK STREET @ ROCKFORD, ILLINOIS 393 LAKESIDE AVENUE - ORANGE, NEW JERSEY 
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BRAININ 


ELECTRICAL 


HULA 


PRECISION SERVICE... 


from Order to Delivery! 


Your production problems may be simplified when 
yeu consult an organization with a long record ef 
successfully serving electrical manufacturers in all 
types of precision work. Whether you are seeking 
advice on new applications, redesign, or wish your 
ewn designs executed, send us your requirements, 
and they will receive our most careful attentien 


Extra KNOW-HOW 


for your specific design problems 


THERMOSTATIC BIMETAL 


quirements, Clarostat Power Rheostats Rugged I 
are now available in protective hous- tion. Wir 
ings. Originally made special to Air insula 

Corps specs., they are now standard 


115. shoe. Sm 


CLAROSTAT MFG. 


* For even more strenuous service re- * 


types. And there’s nothing tougher in * 


power rheostats! * Ask for Bulletin Graphited-copper 


PRECIOUS METAL PRODUCTS FOR ELECTRICAL MANUFACTURERS 











spect to copper the cost of the electrolytic and reduction 
processes is much the same so that the buyer’s choice 
rests often on considerations of delivery. With respect 
to iron the electrolytic product is more expensive but for 
some purposes better. It is purer and softer and espe- 
cially valued for electronic application where continuity 
of contact between chemically pure particles adds to 
conductivity, or where there is a need for high density 
of machine parts. 

Electrolytic deposition is essentially the same process 
as electroplating. However, electroplaters seek a solid 
coating of pure metal; powder metal makers want a 
spongy cathode. They use high amperage to create gas- 
ing and produce a powdery or brittle deposit. Copper 
powder can often be mechanically vibrated from the 
cathode. Iron powder flakes off and requires a little 
grinding in a ball-mill. Powder metals made by elec- 
trolytic deposition—especially iron—often require an- 
nealing because the occlusion of hydrogen which occurs 
during active gasing may cause embrittlement of the 
metal particles. 

The three methods described in the preceding para- 
graphs account for about 90 per cent of the powder 
metal production in the United States. The carbony! 
process, grinding of certain brittle metals, and diffusion 
are other processes which have special but limited use. 

our factors must be controlled in the making of 
powder metal : 

1. Particle size: This is determined by sieve-analysis 
on the basis of tolerance as determined by random 
samples. 

2. Apparent density: For iron, for example, the nat 
ural specific gravity is around 7.8; the apparent density 
of iron powder, correctly made, is 2.5 with a tolerance 
of +£.05 grams per cc. 

3. Flow rate: Comparable to viscosity with estab- 
lished standards among powder metal users. 

4. Chemical analysis. J0 


Bibliographies 
In This Issue 


Electronic Components—14 annotated references to 
earlier articles on new developments and appli- 
cations. Page 326 

Engineering Testing—List of 12 articles included in a 
new 76-page combined reprint. Page 369 

Electrical Insulation Conference—Annotated list of 
six annual feature-length summaries. Page 342 

Printed Circuits—10 references with brief abstracts 
reporting developments. Page 260 

Motor Protection—List of 12 articles included in a 
56-page combined reprint. Page 298 

Electronic Drives—12 annotated references on recti- 
fier control of power to adjustable-speed a-c 
motors. Page 352 


Magnetic Amplifiers—List of seven articles making 
up a 40-page combined reprint. Page 280 
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Jenny doesn't live here any more! 





‘ 
Yes. in the modern coal mine there’s no 
room for Jenny. Today her job is done by power- 
ful electric locomotives capable of pulling 50 times 
the load Jenny used to haul to the mine surface. 

As a matter of fact, in the modern mine even 
the traditional pick and shovel are as out-of-place 
as Jenny herself! More than 90% of betuminous 
coal is now mechanically cut, and over 70% 1s 
mechanically loaded. Result: more economical 
coal to light the way, fuel the fires, power the 


progress of America. 


But, basically, what caused Jenny to dis- 
appear ? What’s behind American industry’s ever- 
more efficient machines that turn out goods at 
lower cost—thus making them available to 
more people » One word tells the story — 


COMPETTTION. 


In the coal industry there are 5,000 privately 
managed coal companies competing with one an- 
other and all competing in the market with other 
fuels. When one coal company develops more ef- 
ficient mining methods, the rest can keep pace 


only by striving to IMproy e even further. No won- 


der that with his modern machines, developed 
through competition, the American miner’s daily 
output is 4 to 24 times that of any miner in Europe 
or Asia—most of whom work in government- 


controlled coal industries. 


Just as competition spurs you on to trying 
harder—it’s competition that goads the individual 
company todeliver products that willoutsellothers. 
And it’s competition.that keeps a whole industry 
on its toes, cutting distribution costs, opening up 


new outlets, and delivering better products. 


Competition—not government control—has 
already made America the most productive na- 
tion on earth. Competition—not regimentation— 


points the way to ever greater plenty for all of us. 
* ~~ 


This report on PROGRESS-FOR-PEOPLE is pub- 
lished by this magazine in cooperation with National 
Business Publications, Inc., as a public service. 
This material, including illustrations, may be 
used, with or without credit, in plant city adver- 
tisements, employee publications, house organs, 


speeches, or in any other manner. 


THE COMPETITIVE SYSTEM DELIVERS THE MOST TO THE GREATEST NUMBER OF PEOPLE 
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MATERIALS @ METALS e ELECTRICAL & MECHANICAL PARTS e EQUIPMENT e FINISHES 





Graphite Metallizing ig 
Ee 
National Carbon Co., Div., 





BRUSHES: CARBON, GRAPHITE, 
METAL-GRAPHITE 


Becker Brothers Carbon Co. 


, 3450 8. 
Ave., Cicero 50, Ill. Gane 


1059 Nepper 


Union Carbi 
30 East 42nd, ne 


han Ave., Yonkers 3 


& Carbon Corp., 
York 17, N. Y. 

Speer Carbon Co., St. Marys, Pa. 

Stackpole Carbon Co., St. Marys, Pa. 

Superior Carbon Products, Inc., 9114 George 
Ave., Cleveland 5, — 


United States Graphite Co., 1621 Hollana 
Saginaw, Mich. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave. 
Pittsburgh 22, Pa. 

Wilson The H. A., 105 Chestnut m. 





Index of products and services as advertised in ELECTRICAL MANUFACTURING and which 
are used in the design, engineering and manufacture of electrically operated machines, appliances 
and equipment—a monthly service to readers and advertisers. Always consult latest issue. Ex- 
panded data may be secured from advertisements. Publisher will supply any additional information, 
which is available, upon request. Address—jJohn A. Campbell, Director, Reader Service. 





ADHESIVES 
Armstrong Cork Co., 
ter, Pa. 
Bakelite Co., 
& Carbon Corp., 
St., New York 17, 


Biggs Co., Carl H., 
ry Angeles, Cai. 


9512 Lancas- 


Arch. 


A Division of Union Carbide 
Dart, EO-20, 30 E. 42 


- 
hieie W. Pico Bivd., 


Durez Plastics & Chemicals, oo. 1312 
Walck Rd., N. Tonawanda, N Y. 
Co... Inc., Chemical Div., Dept. 


EM-122, Pittsburgh 19, Pa. 
Minnesota Mining & Mfg. Co., St. Paul 6, 
Minn. 
a Electric Coil Co., Columbus 16, 
° 
Sauereisen Cements 


Co., 1045 N. 
Pittsburgh 15, Pa. 
Van Cleef Bros., Inc., 7800 Woodlawn, 
Chicago 19, Ill. 


Canal, 


ALUMINUM. See also Castings. 


Aluminum Co. of America, 2163M 
Bidg., Pittsburgh 19, Pa. 

Federated Metals Div., American Smelt- 
iss & Refining Co., 120 Bway, N. Y. 5, 


230 Park, 


Gulf 


Gevere Copper & Brass, Inc., 
New York 17, N. Y. 


AMMETERS. See Instruments. 


ANODES, PLATING 
American Brass Co., Waterbury 20, Conn. 
=." Co., Inc., 113 Astor, Newark 5, 


Chase Brass & Copper Co., Dept. EM 1052, 
Waterbury 20, Conn. 


fu_Pont de Nemours & Ce., Inc., E. L., 
— Chemicals Dept., Wilmington 98, 
el. 
Federated Metals Div.. American ty 
& Refining Co., 120 Bway N x 
General Plate Div.. Metals & Controls 
Corp., 412 Forest, Attleboro, Mass 


(Silver, Gold) 
— & Harman, &2 Fulton, New York 38, 
N. Y. — and Silver) 
Hussey & Co.. C. G.. Pittsburgh 19, Pa. 
Improved Seamless Wire Co., Inc., 775 
dy, — 5, B. I. 
Makepeace Co., E., Attleboro 89, Mass. 
Revere Cop & "Brass, Inc., 230 Park Ave., 
New York 17. Zz. 
Sermour Mfz. co Seymour, Conn. 
Wellman Rronze & Aluminum Co., 
Shaker Blvd., Cleveland 20, Ohio 


ASBESTOS SLEEVING. See Sleeving and 
Tape, Asbestos. 
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BALANCING MACHINES 
See Vibration Test Machine. 


BALLS, BEARING 


Abbott Ball Co., 60 Railroad Place, 
Hartford 10, Conn. 

Hartford Steel Ball Co., Hartford 6, Conn. 

SKF Industries. Inc., P. O. Box 6731, 
Philadelphia 32, Pa. 

Strom Steel Ball Co., 1950 S. 54th Ave., 
Cicero 50, Ill. 


BATTERIES, DRY 


National Carbon Co., Div. Union Carbide 
& Carbon Corp., 80 East 42nd, New 
York 17. N. Y¥ 


Radio Corporation of America, Section 
TR41, Harrison, N. J. 
BATTERY ELIMINATORS. See Power 


Supply Units, Rectifier. 


BEAD CHAINS 


Bead Chain Mfg. Co., 18 Mountain Grove, 
Bridgeport 5, Conn. 
Rodale Mfg. Co., Inc., Emmaus, Pa. 


BEARINGS, BABBITT 


Johnson Bronze Co., 570 8S. Mill, New 
Castle, Pa 

Moraine Products Div. of General Motors, 
Dayton, Ohio (Steel-Backed) 

— & Son, Inc., Joseph T., Chicago, 


BEARINGS, BALL (Miniature) 

a Ball & Bearing Co., Ann Arbor, 
i 

New Departure Div. of General Motors 

Corp., Bristol, Conn. 


Norma-Hoffmann Bearings Corp., Stamford, 
Conn. 
U. S. Gasket Co., Camden 1, N. J. 


BEARINGS, BALL and ROLLER 
(Radial and Thrust) 


Fafnir Bearing Co., New Britain, Conn. 
Hoover Ball & Bearing Co., Ann Arbor, 


Mich. 

New Departure Div. of General 
Corp., Brigtol, Conn. 

Nice Ball Bearing Co., 30th & Hunting 
Park Ave., Philadelphia, Pa 


Norma-Hoffmann Bearings Corp., Stamford, 
Conn. 


SKF Industries. a 7 P. O. Bor 6731, 


Philadelphia 32, 
Timken Roller at Co., 1835 Dueber 
Ave., 8. W. Canton 6, Ohio 


Motors 


BEARINGS & BUSHINGS, METAL 


(Brass, Bronze, Steel, ete.) 

Amplex Mfg. %. ,- Chrysler Corp., 
Detroit 31, 

Bound Brook ott. ay a i Co., Dept. 
B-2. Bound Brook, N. 

Chase Brass & Copper Co., het: EM 1052, 
Waterbury 20. Conn. 

Federal-Mogul Corp., 11063 Shoemaker, 
Detroit 12. Mich. 

Johnson Bronze Co., 570 8. Mill, New 
Castle, Pa. 

— ‘& Co., Inc., P. R., Indianapolis 6, 

Moraine Products Div. of General Motors 
Corp.. Dayton, Ohio 

Radio Cores. Inc.. 1 eat 852 8, 9540 Tul- 
ley Ave., Oak Lawn, M1. 

Morganite. Inc.. Long Island City 1, N. Y. 

United States Graphite Co., 1612 Holland, 
Saginaw, Mich. 

BEARINGS & BUSHINGS, 
LUBRICANT-RETAINING 

Amplex Mfg. Co., Sub of Chrysler Corp., 
6501 Harner. Detroit 31. Mich. 

Bound Brook O11-Less Possing Co., Dept. 
B-2. Bound Brook, N. 

Graphite Metallizing Corp.. 1059 Nepper- 


han Ave., Yonkers 8, N. Y. (Oilless, 
Self-luhricating) 

Johnson Bronze Co., 570 8 Mill, New 
Castle, Pa. 


Moraine Products Div. of General Motors 
Corn. Davton. Ohio 
National Carbon Co., Div. Union Carbide 


& Carbon Corp., 30 East 42nd, New 
York 17. N.Y. 
Radio Cores. Ine., ant. 852 S, 9540 Tul- 


ley Ave.. Oak La 
United States eo Co., 


1621 Holland, 
Saginaw, Mich. 


BEARINGS and Eponsnes. 
NON-METALLIC 


General Electric Co., Chemical Div. 8-11, 
1 Plastics Ave., Pittsfield, Mass. 
National Vulcanized Fibre Co., Wilming- 


ton 99, Del. 
Richardson Co., 2799 Lake St., 

Park, 
a & Son, Inc., Joseph T., Chicago, 
Westinghouse FElectri Corp., Gateway 


Center. Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


Melrose 


BEARINGS, FLEXIBLE (Rubber-backed) 
Lord Mfg. Co., Erie, Pa. 


BELLS 


Signal Engineering & Mfg. Co., 154 W. 14, 
New York 11, N. Y. 


BELT DRIVES. See Drives, Belt. 


BENDERS, BRAKE & SHEARS 


O’Neil-Irwin Mfg. Co., 309 8th Ave., Lake 
City, Minn. (Die-Less Duplicating) 
A. Richards Co., 906 North Pitcher, 
"Kalamazoo 13F, Mich. 


aoe & Son, Inc., Joseph T., Chicago, 


CTR veL tees COPPER (Rod. Strip Tube, 


Beryllium Corp., oe Pa. 
— & Co., Inc., P. B » Indianapolis 6, 


BIMETALS. See Thermostatic Bimetals. 


BITS, SCREW and BOLT. 
Screw Keys and Wrenches. 


BLOCKS, PILLOW 


Fafnir Bearing Co., New Britain, Conn. 
SKF Industries, Inc., Box 6731, 
Philadelphia 32, Pa. 


See Socket 


BLOCKS, TERMINAL. See Strips, Blocks 
and Boards, Terminal. 


BLOWERS. See Fans and Blowers. 
BOLTS. See Fasteners. 


BOXES, METAL. See Cabinets, 
Metal. 


BOXES and CRATES, WIREBOUND. See 
also containers, Packaging and Shipping 


National Metal Edge Box Co., 1212 Callow- 
hill St., Philadelphia 23, Pa. 

Rathborne, Hair and Ridgeway Box Co., 
440 W. 21 Place, Chicago 8, ML 

Wirebound Box Manufacturers Association, 
Room 1150, 327 S. La Salle St., Chi- 


Sheet 


cago 4, IIl. 


BRAKES, BENDING. See Benders. 
Brakes and Shears. 


BRAKES, MAGNETIC 
Dynamatic Corp., Sub. of Eaton Mfg. 
Co., Kenosha, Wis. 


Stearns Magnetic Inc., 642 South 28 St., 
Milwaukee 46, Wisc. 

Warner Electric Brake & Clutch Co., Dept. 
EM, Beloit, Wisc. 


BRASS, BRONZE and COPPER 
All Commercial Forms 
(For Wire. See Wire and Cable, Bare) 


American Brass Company, Waterbury 20, 
Conn (Also Tobin Bronze, Chromium 
Copper and Selenium Copper Alloys) 

Bristol Brass Corp., The, Bristol, Conn. 

Chase Brass & Copper Co., Dept. EM 
10f2, Waterbury 20, Conn. 

Driver Co., Wilbur B., 150 Riverside Ave., 
Newark 4, N. J. 

Federal Metals Div., Amaro Smelting 
& Refining Co., 120 ‘Bway, Y.5,N. ¥ 


Hussey & Co.. C. G., Pitubureh 19, Pa. 
Ilsco Copper Tube & Products, Inc. -» 5745 
Mariemont Ave., Cincinnati 27, Ohio 


‘Copper Tubing) 

Johnson Bronze Co., 570 8S. Mill, New 
Castle, Pa. 

Revere Copper & Brose. 230 Park 
Ave., New York 17, 

Van Huffel Tube hon. Warren, Ohio 
(Tubing) 


Inc., 
Z- 


BRAZING ALLOYS, SILVER 
. & Co., Inc., 113 Astor, Newark 5. 


ene ‘Brass & Copper Co., Dept. EM 
10%2, Waterbury 20, Conn. 

General Plate Div., Metals and Controls 
Corp 112 Forest, Attleboro, Mass. 


Handy & Harman, 82 Fulton, New York 38, 
N 


Improved Seamless Wire Co., Inc., 775 
Eddy, Providence 5, a. 

Makepeace Co., E.. Attleboro 89, Mass. 

Malloy & Co.,. P. R., Indianapolis 6, 
Ind 

Ney Co., J. M., 371 Elm, Hartford 1, Conn. 

BRONZE. See Brass, 
also Phosphor Bronze. 


BRUSH CAPS 


Phoenix Electric Mfg. Co., 711 W. Lake, 
Chicago 6, IIl. 

Triple ‘‘M’’ Electronents Div., Midwest 
Molding & Mfg. Co., 4630 W. Fullerton 
Ave., Chicago 39, Il. 


Bronze & Copper; 


Newark 6. N. J. 


BRUSH HOLDERS. See Holders, 
Commutator Brush. 


BUSHINGS 

BEARING. See Bearings and Bushings 

CUMPOSITION. See Plastics- Custom, 

FIBRE. See Fibre, Vulcanized, 

GLASS. See Glass, Technical. 
HERMETIC SEAL. See Seals end 
Terminals, Hermetic. 

MICA. See Mica. 

PORCELAIN. See Ceramics. 

RUBBER. See Rubber & Rubber 
Products. 


oars eat CLIPS, SNAP 
FASTENER 


Cuyahoga a 


10251 Berea Ba 
Cleveland 2, 


Co., 
lo 


CABINETS, SHEET METAL (Bora 
Cans, Chassis, Housings, Panels, Bass 
Tanks). 

Alden Products Co 125 North Main, 
Brockton 64, Mass 


Bud Metal Products. Dept. EM., 3118 B 
55. Cleveland 3, Ohio 

Geuder Paeschke & Frey Co., 1535 W. 
St. Paul, Milwaukee 1, Wis. 

Heldor Mfg. Co., Div. of Heldor ae 
& Terminal Co., ine. 225 


Ave., Bloomfield, N. 
11500 Madison Ave, 


Overly-Hautz Co., 
Products Corp., 308 Pi- 


Cleveland 2, Ohio 
Stolper Steel 
Menomonee Falls, Wis. 


grim Rd., 


CABLE. See Wire & Cable. 


CABLE ASSEMBLIES and HARNESSES 
See Harnesses & Assemblies, Wire. 


CAMBRIC, VARNISHED. See Fabrie 
Insulating. 


CAPACITORS 


Aircraft-Marine Products, Inc., 2100 Pas- 
ton, Harrisburg, Pa. 
Astron Corp., 255 Grant Ave., East New- 


ark, N. 

Corneil-Dubilier Electric Corp., Dept 
H-92, South Plainfield, N. J. 

Fansteel Metallurgical Corp., North Chi- 
cago, Tl. (Tantalum) 

General Electric Co., Capacitor Dept. 
Hudson Falls, N. Y. 

a * Co., Inc., P. R., Indianapolis 
6, Ind. 

Master Appliance Mfg. Co., Fourth & 
Ontario, Racine, Wis. 

Radio Materials Corp., 3325 N. California, 


Chicago 18, Il 

Sprague Electric Co., 307 Marshall, Nort 
Adams, Mass. 

Stackpole Carbon Co., St. Marys, Pa. 

a Ceramic & Mfg. Co., Latrobe, 
Pa. 


CARBON AND 
Electrodes, Anodes, 
Piles, Plates, 
ete.) 


Becker Brothers Carbon Co., 3450 8. 6iné 
Ave., Cicero 50, Ill. 

Graphite Metallizing Corp., 1059 Nepper- 
han Ave., Yonkers 3, N. ¥. 

National Carbon Co., Div., Union Carbide 
& Carbon Corp., 30 East 42nd, New 
York 17. N. ¥. 

Speer Carbon Co., St. Marys, Pa. 

Stackpole Carbon Co., St. Marys, Pa. 

United States Graphite Co., 1621 ‘Holland. 
Saginaw, Mich. 


GRAPHITE: (Contacts, 
Bearings, Dises, 
Plungers, Rings, 


CASTINGS, ALUMINUM and 
MAGNESIUM. See also Castings, Die 


Aluminum Co. of America, 2163M Gulf 
Bldg., Pittsburgh 19, Pa 

Bound Brook Oil-Less Bearing Co., Dept 
B-2, Bound Brook, N. J. 

Parker White Metal Co.. Erie, Pa. 

Wellman Bronze & Aluminum Co., 
Shaker Blvd., Cleveland 20, Ohio 


12800 


CASTINGS, BRASS, BRONZE, COPPES 


Allis-Chalmers Mfg. Co., 937 A 8. TOth 
Milwaukee 1, Wis. 

Bound Brook Oil-Less Bearing Co., Dept. 
B-2, Bound Brook, N. J. 

Co., 570 8S. 


Johnson Bronze Mill, New 
Castle, Pa 

Mallory & Co., Inc., P. R., Indianapolis 

nd 

Wellman Bronze & Aluminum Co., 12800 
Shaker Blvd., Cleveland 26, Ohio 

CASTINGS, DIE 

Alu Ameri 2163M Gulf 





ru oittsburgh 19, Pa. 


To communicate with any manufacturer whose name appears in this issue, use READER INQUIRY FACILITY, page 217. 
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About this time of year, Ohio Gear's 
little VOT and BHU reducers go to 
work for Santa Claus, grinding out 
smiles and giggles for kiddies at 
Christmas time, in store windows all 
over the country. 


Old King Cole Displays, Inc., of 
Louisville, Ohio, manufacturers of 
animated displays, is putting a lot of 
faith in Ohio Gear and paying a great 
tribute to a reducer to keep their 
product operating a thousand miles 


Illustration shows the VOT reducer used 
in animating the above Christmas dis- 
play, and its location in each figure. The 
ratios are 100 to 1, and 60 to 1, with 
the BHU reducer having a ratio of 48 to 1. 


REZ 


NY Rye s : 





Howdy Doody copyrighted by Kagran Corporation, New York 


from home. Ohio Gear, in turn, has 
the great responsibility of protecting 
the name and business of Old King 
Cole Displays, Inc. 


As many as 25 to 50 reducers are 
used in a single Old King Cole display, 
such as brass bands and larger 
Christmas displays, and it is with 
great satisfaction that Old King Cole 
Displays know their product is insured 
with Ohio Gear reducers, for continu- 
ous, trouble-free performance. 


DISTRIBUTORS AND REPRESENTATIVES 


*Akron, Ohio *Grand Rapids 2, Mich. *Memphis 2, Tenn. 


*Paterson 4, N. J. 


Hardware & Supply Co. 
Baltimore, Md. 
L. A. Benson Co., Inc. 


Brooklyn 6, N. Y. 
(Gears) Northside Leather 
Belting Co., Inc. 


Buffalo, N. Y. 
F. E. Allen 
S. H. Pooley Belting Co. 


Chicago 23, Illinois 
Apex Power Equipment Co. 


Chicago 7, Illinois 
Schrade-Battérson Co. 
Cincinnati 14, Ohio 
Metzger Machine Co. 
“Cleveland 2, Ohio 
J. A. Shomer Co. 
Cleveland 10, Ohio 
Ohio Gear Co. 
Dayton, Ohio 
E. C. Hawk 
Detroit 2, Michigan 
Abrasive and Supply Co. 
Erie, Pennsylvania 
Cohen Auto Parts Co., Inc. 
Industrial Supply Division 


Findlay, Ohio 
Bearing & Transmission Co 


ESTABLISHED 1915 


THE OHIO GEAR CO. 


DECEMBER 1952 


F. Raniville Co. 


Hagerstown, Md. 
Hagerstown Equipment Co. 


Hoboken, N. J. 
Crown Industrial Supply 


Houston 3, Texas 
Behring’s Bearing Service, Inc. 
*Indianapolis, Indiana 


A. R. Young 


*Kansas City 16, North Mo. 
Sesco Engineering & Supply 
Corp 

*Los Angeles 21, Calif. 

J. W. Minder Chain & Gear Co 
Louisville 2, Ky. 
Alfred Halliday 

*Massillon, Ohio 

Hardware & Supply Co. 


0 





Memphis Bearing & Supply Co 


*Miami 9, Fla 


Generai Equipment & 
Supply. Inc 


Milwaukee 11, Wisc. 
Albert F. Korf & Co. 


*Minneapolis, Minn. 


Industrial Supply Co. 


*Muskegon, Mich. 


Lakeshore Machinery & 
Supply Co. 

New Orleans, La. 
(Gears) R. J. Tricon Co. 
(Reducers) Woodward Wight 
& Co., Ltd 


*New York, N. Y 


(Reducers) Patron Transmis- 
sion Co., 


(Gears) Atlantic Gear Works 


(Gears) Bernstein Bros. Inc. 
Pawtucket, Rhode Island 
George G. Pragst 


*Philadelphia, Pa. 
Rothman Belting & 
Equipment Co. 
Robert L. Latimer Co. 


*Piqua, Ohio 
Bornell Supply Co., Inc. 


*Pittsburgh 30, Pa. 
Standard Machinists 
Supply Co. 


Portland 14, Oregon 
J. W. Minder Chain & Gear Co. 


*Rochester 4, N. Y. 
H. M. Cross and Sons, Inc. 


*San Francisco, Calif. 
The Adam Hill Co. 


*St. Louis, Mo. 
The Essmueller Co. 


*Syracuse, N. Y. 
U. and S.. Inc. 


*Toledo 12, Ohio 
G. & J. Supply Co. 


IN CANADA *Montreal, Quebec, 
John Braidwood & Sons, Ltd 


*Stocks Carried 


1358 EAST 179TH STREET 
CLEVELAND 10, OHIO 
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HYDRAULIC PRESSES 
POWER when you need it! 


lites wiles you want it! 


MOTOR DRIVEN 


for Forming, Hobbing. 
Molds Selenium Recti- 
fiers, Plastics, Rubber 





Versatile, low-cost pro- 
duction press. Available 
with electric, steam- 
cored, or plain platens; 
25 to 100 ton cap. Pres- 
sure can be sustained 
with motor off on long 
cure cycle. Power ram 


return model also avail- 
able. 


Write for catalog. 
DEALER_INQUIRIES INVITED 





Model CH-41 


CLIFTON HYDRAULIC PRESS CO. 


Box 325 Clifton, N. J. 


FOR MANUFACTURERS 
WHO MAKE THEIR OWN 


BRUSH HOLDERS 


You may think you're 
saving money making 
your own brush holders 
— BUT once you con- 
sider the cost of labor, 


PHOENIX has stock parts 
and tools from which an al- 
most infinite variety of sizes, 
shapes and styles of brush 
holders can be made... thus 
completely eliminating costly 
tool charges and the need for 
special designs. This not only 
saves hundreds of motor 
manufacturers the delay, ex- 
pense and headaches of try- 
ing to make them themselves, 
but also enables them to use 
the patented Terminal Clip 
and many other features 
which are available only on 
Phoenix Brush holders. Our 
new catalog tells the full 
story. Write for your free 
copy today. 


machinery, inventory, 
and aspirins, you'll find 
. .. like so many other 
electric motor manufac- 


turers have proven... 


you're better off with 
PHOENIX Brush 
Holders! 


"A 






PHOENIX ELECTRIC MFG. CO. 
711 West Lake St., Chicago 6, Illinois 
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Electric Auto-Lite Co., Toledo 1, 
(Aluminum & Zinc) 

Gries Reproducer Corp., 108 Willow Ave 
New Tork 54, N. Y. (zinc) 
Hoover Oo Die Castings Div.. 

Canton. hic 
Madison-Kipp Corp., 
Madison 10. Wis. 
New Jersey Zinc Co., 160 Front, New 
York 7, N. Y. (Zine Die Casting 
Alloys) 


Parker White Metal Co., Erie, Pa., (Alu- 
minum & Zinc) 

Stewart Die Casting Div., Stewart Warner 
arn, oes W. Fullerton Ave., Chicago 
39, TIL 


Ohio 


North 


214 Waubesa Ave., 


CASTINGS, GRAY IRON 


Electric Auto-Lite Co., Toledo 1, Ohio 
CASTINGS, INVESTMENT 
Allis-Chalmers Mfg. Co., 937A 8. 70th, 


Milwaukee 1, Wis. 
Alloy Precision Castings Co., E. 45th & 
Hamilton Ave., Cleveland 14, Ohio 
Casting Engineers Inc., 2323 Bosworth 
Ave., Chicago 14, IIL 
International Nickel Co., Inc., 67 Wall, 
New York 5, N. Y. (Nickel and Alloys) 
Precision Metalsmiths Inc., 1075 E. 200th 
St., Cleveland 17, Ohio 


CATHODE RAY TUBES. 
Cathode Ray. 


See Tubes, 


CEMENT, CERAMIC 


Titanium Alloy Mfg. Co., Div. of National 
Lead Co., Niagara Falls, N. Y. 


CEMENT, INSULATION AND SEALING 


Bakelite Co., A Division of Union Carbide 
& Carbon Corp., Dept. EO-20, 30 E. 
42nd, New York 17, N. Y. 

Biggs Co., Carl H., 11616 W. Pico Blvd., 
Los Angeles, Calif. 


Communication Products Co.. Inc., Marl- 
boro, Monmouth County, N. J 

Durez Plastics & Chemicals Inc., 1312 
Walck Rd., N. Tonawanda, N. Y. 

Van Cleef Bros., Inc., 7800 Woodlawn, 
Chicago 19, Il. 

CERAMICS 
Standard & Special Electrical 

Porcelains (low-volt) (A) 

Refractory Porcelain (B) 
High-voltage Porcelain (C) 
Cordierite (D) 
Zircon Porcelain (E) 
Steatite (Lava) (F) 
Titanates (G) 
Cement- Asbestos (H) 
Ferrites (I) 


Akron Porcelain Co., 2725 Cory Ave., 
Akron 14, Ohio (AB) 

American Lava Corp., Chattanooga 5, 
Tenn. (ADEFG) 

Ceramic Specialities Co., 444 W. Sixth, 
East Liverpool, Ohie (ABCF) 

Tilinois Electric Porcelain Co., P.O. Box 


272, Macomb, Tl, (AB) 
Kirchberger & Co., Inc., 
Brooklyn 18, N. Y. 
Knox Porcelain Corp., 


(ABDF) 


(ABC) 

Louthan Mfg. Co., East Liverpool, Ohio 
(ABDEF) 

Mycalex Corporation of America, 80 


Rockefeller Plaza, New York 20, N. Y. 
(Glass-bonded Mica) 


New Jersey Porcelain Co., New York Ave. 


& Plum, Trenton 5, N. J. 
Pass & Seymour, Inc., 
Syracuse 9, N.Y.(AF) 


(ABE) 


Porcelain Products, Inc., Parkersburg, 
W. Va. (ABC) 

Richardson Co., 2799 Lake St., Melrose 
Park, Ill. (H)) 

Rostone Corp., 123 8S. Earl Ave., Lafa- 
yette, Ind. (H) 

Square PD Co., 6060 Rivard, Detroit 11, 
Mich (A) 


Stackpole Carbon Co., St. Marys, Pa. 


Star Porcelain Co., 41 Muirhead Ave., 
Trenton 9, N. J. (ABF) 
Steward Mfg. Co., D. M., 38603 Jerome 


Ave., Chattanooga, Tenn. (DFGI) 
Stupakoff Ceramic & Mfg. Co., Latrobe, 
Pa. (ABEF) 


Titanium Alloy Mfg. Co., Div. of National 


Lead Co., Niagara Falls, N. Y¥ 
Universal Clay Products (Co., 
First, Sandusky, Ohio (A) 


CHAINS, BEAD. See Bead Chains. 


CHAMBERS, TEST 

Tenney Engineering, Inc 
Avenue B, Newark 5, N. J. 
Atmospheric) 


CIRCUIT BREAKERS 


Allen-Bradley Co., 
Milwaukee 4, Wis. 


Milwaukee 1, Wis. 
Fasco Industries, Irc., 
chester 2, N. Y 


General Electric Co., _ Apparatus Sales 


Div., Schenectady 5, N. Y 


Heinemann Electric Co., 99 Plum, Tren- 


ton, N. J. 
Spencer Thermostat Div. 
Controls Corp., 112 
Mass. 
Square D Co., 
Mich. 


of Metals 
Forest, 


1422 37th St., 


Knoxville 1, Tenn. 


Solvay Station, 


Dept. AA, 26 
(Controlled 


1316 S. Second 8t., 
Allis-Chalmers Mfg. Co., 937: A 8S. 70th, 
100 Augusta, Ro- 


Attleboro, 


6060 Rivard, Detroit 11, 





Westinghouse Electric 
Center, Bldg. No. 3, 


Corp Gateway 
t 
Pittsburgh 22, Pa. 


401 Liberty Ave,. 


CIRCUITS, PRINTED ELECTRONIC 


Electralab, Inc., 110-01 Broad, 3oston 10 
Mass 

CLAMPS, GROUND & TEST 

Burndy Engineering Cx Ir Norwalk 
Conn 

Iisco Copper Tube & Products Co 5745 
Mariemont Ave., Cincinnati 27, Ohio 

Sherman Mfg. Co., H. B., Battle ¢ 
Mich. =. 

Thomas & Betts 


Co., Ince., 28 B 
Elizabeth 1, N. J. ate, 


CLEANING COMPOUNDS, METAL 


Zophar Mills, Ine., 112-186 26th St 
Brooklyn 32, N. Y¥ 

CLIPS, CABLE 

Weckesser Co., Dept. M, 5261 N. Avg. 
dale Ave., Chicago 80, Ill. 

CLIPS, SNAP. See Rings, Retainer @ 


Snap. 


CLOTH, INSULATING. See Fabrics, In 
sulating. 


CLOTH, TRACING. See Tracing Cloth 
Film & Paper. 


CLUTCHES 


Centric Cluteh Co., P.O. Box 175, Mais 
St. & State, Route 35, Woodbridge, N. J. 

Dynamatic Corp., Sub, of Eaton Mfg. Co., 
Kenosha, Wis. (Magnetic) 

Hilliard Corp., The, 106 W. Fourth &t., 
Elmira, N. Y. 

Stearns Magnetic Inc., 642 South 28 &t., 
Milwaukee 46, Wise. 

Vickers Electric Div.. Vickers. Inc., 181f 
Locust, St. Louis 3, Mo. (Magnetic) 
Warner Electric Brake & Clutch Co., Dept 

EM, Beloit, Wis. (magnetic) 


COAXIAL CABLE. See Wire and Cable, 
Insulated, 


COIL CORES AND FORMS 
Alden Products Co 125 Nort 
Brockton 64, Mass. 
Cambridge Thermionic Corp., 453 Cos- 
cord, Cambridge 38, Mass. 

Cleveland Container Co., 6201 Barbertes 
Ave., Cleveland 2, Ohio 

Copsegen-Shamant Fibre Co., Newark 

e 


Gries Reproducer Corp., 108 Willow Ave., 


Main, 


New York 54, N. Y. (molded nylon) 
Mycalex Corporation of America, 80 


Rockefeller Plaza, New York 20, N. Y. 
Paramount Paper Tube Corp., 612 Lafs- 
yette, Fort Wayne 2, Ind 


Precision Paper Tube Co., 2035 W. 
Charleston, Chicago 47, Il. 
Radio Cores, Inc., Dept. EM 582S, 9540 


Tulley Ave., Oak Lawn, Ill 
Stackpole Carbon Co., St. 

(Screw-type, Moded Iron) 
U. 8S. Gasket Co., Camden 1, N. J. 


Marys, Pa. 


COILS and WINDINGS 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Cambridge Thermionic Corp., 453 Concord 
Cambridge 38, Mass. 

American Relay & Controls, 4919 
W. Flournoy, Chicago 44, Ill 
Ave., Cambridge 39, Mass. 

Coto-Coil Co., Inc., 63 Pavillion Ave., 
Providence §, R. I. 

Dane Electric Co., 93 Main, Winsted, 
Sonn. 

Dormeyer Industries, 3414 Milwaukee Ave.. 
Chicago 41, Til. 

Electric Auto-Lite Co., Port Huron, Mich. 

Federal Telephone and Feadio Corp., Dept. 
F-216, 100 Kingsland Rd., Clifton, N.J. 


Inc., 


Five Star Co., Plants Place, Plantsville. 
Conn. 
General Electric Co., Apparatus Sales 


Div., Schenectady 5, N. Y. 

Jones Motrola Corp., Stamford, Conn. 

Magnetic Amplifiers, Inc., 11-54 44tb 
Drive, Long Island City 1, N. Y. 

Magnetics, Inc.. E. Butler, Pa. 

Master Appliance Mfg. Co., Fourth & Op- 
tario, Racine, Wis. 

National Electric Coil Co., Columbus 16, 
Ohio 

Nothelfer Winding Laboratories, 11 Albe- 
marle Ave., Trenton 3, N 

Radio Corporation of Section 
1R41, Harrison, N. J. 

Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6270-EM, Waltham 54, Mass. 


America, 


Wilmington Coil Co., Richardson P 
Delaware 
Wheeler Insulated Wire Co., Inc., 1103 


East Aurora, Waterbury 20, Conn. 


COIL WINDING MACHINES 


Associated Production Co., 162 N. Clia- 
ton, Chicago 6, Ill. 
Driver Co., Wilbur B., 150 Riverside 

Ave., Newark 4, N. J. 
Universal Winding Co., P.O. Box 1601, 
Providence 1, R. I. 


COMMUTATORS 


Chicago Oumenrtater Co., 325 W. Ohie. 
Chicago 10, . “ 
Electro Tec Corp., So. Hackensack, N. J. 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 217. 
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STEATITE PARTS 





THERE ARE SEVERAL 
ADVANTAGES T0 


PRESSED 


“Quantity-On Time” 
Just tell me How Many—How Soon. 


Characteristic Control 

Being a product of private research, 
you are assured laboratory control of 
every step of production — from raw 
material to finished part — a superior 
product at lowest cost. 

Dimension Control 

Modernized facilities and methods pro- 
duce the most intricate part to exacting 
dimensions. 

And Remember, 

if you will, Steward places no obliga- 
tion on you for recommendations. 

In fact 

Steward engineers are your engineers— 
use them as if they were on your 
payroll. Send in your specification. 


D. M. STEWARD 
MANUFACTURING CO. 
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Ask for booklet giving 
characteristic data on all 
‘‘Lavite’’ Ceramics — 


(‘‘Lavite’’ Steatites, ‘Lavite’’ 3603 Jerome Ave. Chattanooga, Tenn. 


Titanates, ‘‘Lavite’’ Ferrites, 


apd oilers), Sales Offices in Principal Cities 


SO DOES YOUR 


PRODUCT'S REPUTATION 


FOR DEPENDABLE PRODUCT WIRING USE 
nuecreic Wire SYSTEMS 


Year after year — for over ten years — UNILECTRIC 
has produced millions of wiring systems, for more than 150 
leading manufacturers of electric and electronic products. 
From furnaces to complex armed forces equipment, these 
wiring systems have consistently met the most exacting re 
quirements and provided substantial savings to each customer. 
To assure utmost dependability plus cost saving engineering 


assistance, low cost production and “on-schedule delivery” 
investigate UNILECTRIC today. 


uiLecTRIC Wiriwe SYSTEMS 


tel iielal ie te bd 


UNITED MANUFACTURING & SERVICE COMPANY 
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Engineering Testing 
as a Design Tool 


@ The series of twelve articles (see titles be- 
low) which were featured in ELecrricaL 
MANUFACTURING as part of a planned editorial 
program have been brought together in a Com- 
bined Reprint of 76 pages. These articles cover 
major phases of instrumentation useful in prod- 
uct development, or in specifying product per- 
formance and maintaining quality level. 


CONTENTS 


Engineering Testing in the Small Plant 
December 1948, page 106 


Instruments for Measuring Sound and Vibration 
March 1949, page 108 


How to Use the Oscilloscope as a Design Tool 
July 1950, page 98 


Testing Coils for Shorted Turns 
November 1950, page 113 


Speed-Torque Curves on an Oscilloscope 
September 1950, page 112 


Shock Testing in Design 
March 1950, page 113 


High-Speed Photography as a Design Tool 
November 1951, page 120 


Testing Motor Insulation 
September 1951, page 128 


Eliminating Radio Interference from R-F Power 
Equipment October 1951, page 138 


Environmental Testing of Components Need 


Not Be Expensive May 1952, page 118 


What Do Instruments Indicate? 
February 1952, page 97; March, page 86 


Vacuum Tube Voltmeters in Engineering Design 
October 1952, page 133 


e@ Booklet is 8’ x 11, printed on heavy paper and saddle 
stitched. Each article is reproduced in complete form 
with all original illustrations, tables and text. For an 
annotated list of these references giving a brief abstract 
of each one see the bibliography appearing in ELEc- 
rRICAL MANUFACTURING for October 1952, page 346. 


Copies of this 76-page booklet are available at $2.50 
each on requests accompanied by remittance. (Add 3 
per cent sales tax for New York City deliveries.) Price 
includes postage. Send orders with remittance to: 


J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20. 


For detailed descriptions of other Combined Reprints, 


see “Feature Article Reprints” starting on page 212. 











369 











Two Piece TRANSFORMER 
RT Ved 


For use in Neon Sign 
Transformers, one piece 
fits inside trans- 
former case, 
other piece fits 
outside case, 
forming a per- 
fect insulator. 




















@ Porcelain Insulators, properly 
engineered and applied, add high 
dielectric and physical strength. 
In Universal Porcelain Insulators, 
you gain this extra protection. . . 
plus higher resistance to tempera- 
ture changes, moisture, fumes and 
most acids. On your next insulator 
job, specify Universal Porcelain. 


me UNIVERSAL 


1540 EAST FIRST STREET 


CLAY PRODUCTS CO. 


SANDUSKY, OHIO 








ie a AI 
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BI-METAL Types 


Base plate in full area contact with 
heated surface results in minimum 
overshoot, smaller cycling differen- 
tial, faster response. Can be sup- 
plied pre-calibrated to any desired 
range from 70°F. to 600°F. with 
shaft height optional up to 2” 
overall. Adjusting set screw permits 
trimming to close limits. 


Ratings: 1200 W _ 115-230V AC. 
1500W Available. 


Dimensions—End Mounting Type: 
Length 2%”, Height 13/16” not in- 
eluding shaft, Width 5<”, Mounting 
Centers 2-9/16”. 

Side Mounting Type: 
Length 2%”, Height 13/16” 
cluding shaft, Width 13”, 
ing Center 1-1/16”’. 


CONDUCTION TYPE 
End Mounted 
Model B-200 


CONDUCTION TYPE 
Side Mounted 
Mode! BS-200 


not in- 
Mount- 





A compact, durable bi-metal _type 
Thermostat. Maximum sensitivity. 
Welded terminal lugs and contacts. 
Rating: 1200 W 115-230V AC 

70° F to 600° F. 
Dimensions: Length 1-15/16” inel. 
terminals, Height 34” without shaft 
which is optional up to 2” overall, 


Width 54”, Mtg. Center to adjust- 
ment shaft 11/16”. 


| BI- METAL TYPE 
| Model A-7 


Operating range: 


Write for Detailed Design Data and Latest Price Schedule 


ON eV eC, 


2064 BRONX STREET NEW YORK 60, N. Y. 
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yume vorp. of Americas, Blacksburg, 
a. 
Kirkwood Commutator Co., 1345 Carnegie 


Ave., Cleveland 15, Ohio 


Nippert Electric Products Co., 


1758 W. 
Mound, 


Box 1903, Columbus 16, Ohio 


Toledo Commutator Co., 1111 Beehler, 
Owosso, Mich. 
Triple ““M’’ Electronics Div., Midwest 


Molding & Mfg. Co., 4630 W. Fullerton 
Ave., Chicago 39, Ill. 
Westinghouse Electric 
Center, Bldg. No. 
Pittsburgh 22, Pa. 


Corp.. Gateway 
3, 401 Liberty Ave.. 


COMMUTATOR SAWS and SLITTERS 


Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, IIL. 


COMPOUNDS, SEALING. See Cement, 


Insulating & Sealing; also Waxes and 
Compounds. 


COMPOUNDS, VARNISH. See Varnishes, 
Compounds and Resins. 


CONDENSERS. See Capacitors. 


CONDUIT FITTINGS 


Simplet Electric Co., 3600 Potomac Ave.. 
Chicago 51. Ml. 


CONNECTORS, WIRE & CABLE 


Aircraft-Marine Products, Inc., 2100 Pax- 
ton, Harrisburg. Pa 

Alden Products 125 North Main, 
Brockton 64, Mass 


American Brass Co., Waterbury 20, Conn. 
Buchanan Electrical Products Corp., Hill- 
side, N. J. 

—e Engineering Co., 
onn 
Cannon 
L-118, 


Inc., Norwalk, 


Electric Develonment Co., Dent. 
3209 Humboldt, Los Angeles 31, 
Calif. 


General Electric Co., 
rials Div., Bridgeport 2, Conn. 
Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Il. 

Ilsco Copper Tube & Products, Inc., 5745 
Mariemont Ave., Cincinnati 27, Ohio 
Krueger & Hudepohl, Waish Bidg., Cin- 
cinnati 2, Ohio 
Pass & Seymour, Inc., Solvay Station, 

Syracuse 9, N. Y. 
Russell & Stoll a ee Inc., 125 Barclay 


Construction Mate- 


ew York 7, N 

Scintilla Magneto Div., Bendix Aviation 
Corp., Sidney, N. Y. 

—— Mfg. Co., H. B., Battle Creek, 

¢ 

Soreng Mfg. Corp., Dept. M-30. 9555 
Soreng Ave., Schiller Peck, Til. 

Thomas & Betts Ce., Inc., 28 Butler 


Elizabeth 1, N. 
Van Cleef Bros. Inc., 7806 Woodlawn 
Chicago 19, Ill. 


CONTACTORS, MAGNETIC. Bee Relays 
& Contactors. 


CONTACTS AND CONTACT POINTS 
ao» Co., Inc., 113 Astor, Newark 5 


Brainin Co., ¢ S., 318 Washington, Mt 
Vernon, N. 


Fansteel Metallurgical Corp., North Chi 
cago, Ill. 

General Plate Div., 
Corp., 412 Forest, Atlleboro, Mass 

Gibson Electric Co., — Frankstown 
Ave., Pitteburgh 21, Pa. 

Graphite Metallizing ‘Corp., 
han Ave., Yonkers 8, N. 

Makepeace Co., D. E. 


Metals and Controls 


1059 Nepper- 
= 


, Attleboro 89, Mass 


7 Co., Inc., P. BR., Indianapolis 

, Ind. 

Ney Co., J. M., 871 Elm, Hartford 1, 
Conn. 

Stackpole Carbon Co., St. Marys, Pa 

Superior Carbon Produets. Inc., 9114 


George Ave., Cleveland 5, Ohio 


Wilson Co., The H. A., 105 Chestnut 8t., 
Newark 5, N. J. 


CONTACTS, CARBON. See Carbon and 
Graphite. 


CONTACTS, HEATER PLUG and TAP 
Heyman Mfg. Co., Kenilworth 1, N. J. 


CONTAINERS, PACKAGING and SHIP- 
oe See also Boxe; and Crates, Wire- 
ound. 


Gair Co., Inc., Robt., 155 E. 44th, New 
York 17, N. Y. 

Gaylord Container Corp., St. Louis 2, Mo. 

Rathborne, Hair and Ridgeway Box Co., 
1440 W. 21 Place, Chicago 8, Il 

Union Bag & Paper <7” Woolworth 
Bldg., New York 1, 


CONTRACT MANUFACTURING 


Aluminum Goods Mfg. Co., Manitowoc, 
Wis. 

Chase Brass & Copper Co., Dept. EM 
1052, Waterbury 20. Conn. 

Geuder, Paeschke & Frey Co., 1525 W. 


St. Paul Ave., Milwaukee 3, Wis. 
Master Appliance Mfg. Co. Kourth & 
Ontario, Racine, Wis. 


CONTROLLERS, MOTOR 


Allen-Bradley Co., 1316 8. Second, Mii 
waukee 4, Wis. 

Allis-Chalmers Mfg. Co., 937A 8. 70th, 
Milwaukee 1, Wis. 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorn, Hartford 6, Conn. 

Bogue Electric Manufacturing Co., 60 
lowa Ave., Paterson 3, N. J. 

Electro Switch Corp., 167 King Ave., 
Weymouth 88, Mass. 

Furnas Electric Co., 1024 McKee, Batavia, 
tl 


Genera: Electric Co., 

eure Schenectady 5, 
eneral Radio Co., 275 Massachu 

oe 39, Mass. ae am, 
ytheon Mfg. Co., Equipment Sal 
Dept. 6270-EM, Waltham 54, Men 

Russell & Stoll Co., Inc., 125 Barclay 

.. 


New York 7, N. 
N. Richards, Mi 


0 ree Sale 


Square D Co., 4041 
waukee 12, Wis. 


Vickers Electric Div Vickers, Ine r 
Locust, St. Louis Mc » 181g 
Ward Leonard 


filectric Co., 84 South. 


Mt. Vernon, N. Y¥ 


CONTROLS, FLOAT and LiQuip 
LEVEL. See Switches 


CONTROLS, PHOTOELECTRIC. 
See Photoelectric Celly and Tubes, 


cme aeenene and TEMPER. 
. ee also clays, Switches, 
Thermostats. in 
Allen-Bradley Co., 1316 8. Secon ; 
waukee 4, Wis. =, 
American General, Thermostat C 
Bronx, New York 60, N. Y. a Sm 
Rarber-Colman Co., Rockford, Til. 
Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn. 
Edison, Inc., Thomas A., 


Instrument Diy., 
51 Lakeside Ave 


. West Orange, N. J, 

Fenwal, Inc., 111 Pleasant, Ashland, Mass. 

General Electric Co., Apparatus Sale 
Div., Schenectady 5, N. ¥ 

Mercoid Corp., 4227 W. Belmont Ave, 
Chicago 41, Ill. ’ 

Minneapolis-Honeywell Regulator Co., In- 
dustrial Division, 4466 Wayne ‘Ave., 
Philadelphia 44, Pa. 

Robertshaw Thermostat Div., Robertshaw- 
Fulton Controls Co., Youngwood, Pa. 

Spencer Thermostat Div. of Metals & Con- 
trols Corp.. 112 Forest, Attleboro, Mass, 

Square D Co., 4041 N. Richards, Mi). 
waukee 12, Wis. 

TAGliabue Instruments Div., Weston Eles. 
trical Instrument Corp., 614 Frevline. 
huysen Ave., Newark 5, N. J. 


Ulanet Co., George, 418 Market St., New- 
ark 5, N. J. 


CONTROLS, REMOTE. See Push Buttes 


Stations; Relays and Contactors: 
Switches. 


CONTROLS, SERVO 


Ford Instrument Co., 381-10 Thompsce 
Ave., Long Island City, N.Y. 
Servomechanisms Inc., Post & Steward 
Aves., Westbury. N. ; 

ee Cae. 107 Grand, New Yorb 


COPPER. See Brass. Bronze and Copper. 


COPPER, BERYLLIUM. See Berylliun 
Copper. 


CORD and TWINE, ARMATURE ane 
COIL 


Insulation Manufacturers Corp., 565 W 
Washington Bivd., Chicago 6, IIL 

Mica Insulator Co., Schenectady 1, N. Y 

Mitchell-Rand Insulation Ca, Ime., 5) 
Murray, New York 7, N. Y. 

vr Sales Co., Inc., 309 N. Jay, Rome 


Westinghouse Tlectric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave. 
Pittsburgh 22, Pa. 


CORD, INSULATED. 
Cable, Insulated. 


CORD, RESISTANCE LINE. See Besis- 
tance Line Cords. 
CORD SETS 


Alden Products Co., 117 North Mais. 
Brockton 64EM, Mass. 


Belden Mfg. Co., 4633 W. Van Bares. 
Chicago 44, Ill. 

Cornish Wire Co., Inc., 50 Church, New 
York 7, N. Y. 

Electric Auto-Lite Co., Toledo 1, Ohio 

Essex Wire Corp., Fort Wayne 6, Ind. 

General Electric Co., Construction Mate 


See Wire and 


rials Div., Bridgeport 2, Conn. 
Koiled Kords, Inc., Box K, New Haves 
14, Conn. 


Phalo Plastics Corp., 
ter, Worcester, Mass. 

Riverside Electrical Mfg. Co. 
igan Ave., Dearborn, Mich. 

Rodale Mfg. Co., Inc., Emmaus, Pa. 

Royal Electrie Co. Inc., Pawtucket, B. 1 

Runzel Cord & Wire Co., 4723-31 Mont: 
rose Ave., Chicago 41, Ill. 

United Manufacturing & Service Co., 407 
South Sixth St., Milwaukee 4, Wis. 
U. S. Rubber Co., Rockefeller Center, New 

York 20, N. . 
Westinghouse Electric 
Center, Bldg. No. 3, 
Pittsburgh 22. Pa 
Whitney Blake Co., New Haven 14, Con 


CORES, POWDERED METAL. See Cores 
Transformer; Powdered Metal Products 


Commercial & Fos 


10221 Micb 


Corp.. Gateway 
401 Liberty Ave. 


CORES, REFRACTORY. See Coramiss 

CORES, TRANSFORMER 

Acme Electric Corp 12 Water, Cuba 
N. %. 


Aruold Engineerine Co Marengo, 1 

Magnetics, Inc., E. Butler, Pa. 

Radio Cores, Inc., Dept. 1M sv2 8, 9540 
Tulley Ave., Oak Lawn, IIL. 

Stackpole Carbon Co., St. Marys, Pa. 
Thomas & Skinner Steel Products Co. 
1128 KE. 23rd, Indianapolis 5, Ind. 
Westinghouse Electric Corp., Gatewa) 
Center, Bldg. No. 3, 401 Liberty Ave. 

Pittsburgh 22, Pa. 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 217. 
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CORK and CORK COMPOSITIONS 
Armstrong Cork Co., 9512 Arch, 
ter, Pa. 


COUNTERS—See Also Instruments, Elec- 
tronic 


Lancas- 


Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn. 
Buffum Mil- 


Durant Mfg. Co., 1962 N. 
waukee Wis. 

Eagle Signal Corp., 202 20th, Moline 1, 
Il 


National Acme Co., 176 E 131 St., Cleve- 
land 8, Ohio. 
Production Instruments Co., 700-04 W. 


Jackson Blvd., Chicago 6, Ill. 
Streeter-Amet Co., 4101 No. Ravenswood 
Ave., Chicago 13, III. 
Veeder-Root, Inc., Hartford 2, Conn. 


COUPLINGS, CLUTCH See Clutches 


COUPLINGS, FLEXIBLE 


Dynamatic Corp., Sub. of Eaton Mfg. Co., 
Kenosha, Wis. 
— Products Corp., Michigan City, 


Hilliard Cup, _The, 106 W. Fourth St., 
Elmira, N. 

Koppers Co., Fasts Guanes Dept., 

Baltimore 3, 


200 Scott St., 
Lord Mfg. Co. Erie, Pa. (Bonded ‘Rubber) 


Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


CRYSTAL RECTIFIERS 
See Rectifiers, Dry Metallic 


DIAL LIGHT ASSEMBLIES. See Lighta, 
Pilot & Indicator. 


DIALS and PANELS 
Chicago Thrift-Etching Corp., 1555 No. 
Sheffield Ave., Chicago 22 

Mica Insulator Co. Schenectady ‘1, ) ee 2 


DIE CASTINGS. See Castings. Die 


DIE CASTING MACHINES 


Kux Machine Co., 6725 N. Ridge, Chi- 
cago 26, IIL. 


DIELECTRIC HEATING UNITS. See 
High Frequency Heating Units. 


DRAFTING EQUIPMENT and 
MATERIALS 


Bruning (Co., Inc., 
Teterboro, N. J. 
Eastman Kodak Co. 
eae & Esser Co. 

I-Noor 
RN J 


Charles, Dept. 102, 


Rochester 4, N. Y. 
ee. N. 3 
Pencil Cy Blo« sburg 


ORILLS, AIR FEED 
Keller Tool Co., Grano Haven, Mich 


ORIVES, ELECTRONIC 


Dynamatic Corp., Sub. of Eaton Mfg. Co., 
Kenosha, Wis. 

General Electric Co., 
Div., Schenectady 5, 

Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6270-EM, Waltham 54, Mass. 

Reliance Electric & Engineering Co., 1054 
Ivanhoe Rd., Cleveland 10, Uhle “Vg” 

Westinghouse Electric Corp. Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 232, Pa. 


,Aogerates Sales 
N.S. 


ORIVES, BELT 

Allis-Chalmers Mfg. Co., 937A 8. 70, 
Milwaukee 1, Wis. 

New Bonn Belting & Packing Co 
Passaic, N. J 


Market 


OUPLICATING MACHINES, DIELESS 
See Benders, Brakers & Shears. 


DYNAMOMETERS 
Dynamatic Corp., Sub. of Eaton Mfg. Co., 


Kenosha, Wis. 
General Electric Co., Schenectady, N. Y. 
Inc., Springfield 99, 


Robbins & Myers, 
Corp.. Gateway 


io 
Westinghouse Electric 
401 Liberty Ave 


Center, Bldg. No. 3, 
Pittsburgh 22, Pa. 


ELECTRICAL SHEETS. See Steel, Elec 
rical 


ELECTRONIC COMPONENTS. See 
specific headings. 


ENAMELING SHEETS. See Steel, Com- 
mercial Forms & Grades. 


ENAMELS. See Lacquer, Enamels & 
Varnishes, Finishing. 


EYELETS & GROMMETS 


American Brass Co., Waterbury Brass 
Goods Branch Waterbury 20, Conn. 
Chase Brass & Copper Co., Dept. EM 1052, 

Waterbury 20, Conn. 

Minnesota Pubber & Gasket Co. 3630 
Wooddale Ave., St. Louis Park, Min- 
neapolis 16, Minn. 

Revere Copper & Brass Inc., 230 Park, 
New York 17, N. Y. 


CU. S. Gasket Co., Camden 1, N. J. 
FABRICS, INSULATING (Sheets, Tapes, 
Yarns, Thread, Cord, etc.) 
Glass-Fiber, Varnished Cambric, Cotton, 
Linen, Silk, Asbestos, ete. See also 
Tubing and Sleeving, Braided Fabric: 
Tane and Sheeting. Synthetic Resin 


To communicate with anv manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 217. 
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Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Asbestos Textile Div., Raybestos-Manhat- 
tan, Inc., Manheim, Pa. 

Bentley, Harris Mfg. Co., Dept. M-10. 
Conshohocken, Pa. 

Brand Co., Inc., William, Dept. EM-11, 
North & Valley, Willimantic, Conn. 
renee Fibre Co., Newarb 

13, Del. 
Dow Corning Corp., Dept. AE-24, Mid- 
land, Mich. 

General Electric Co., Chemical mee 8-11. 
1 Plastics Ave., Pittsfield, 
Insulation Manufacturers Corp., * 565 Ww 
Washington Blvd., Chicago 6, Ti. 

Irvington Varnish & Insulator Co., 
ton 11, N. J. 
Johns ‘Manville, Box 290, New York 16. 


Mica Insulator Co., Schenectady 1, N. Y¥ 
Minnesota Mining & Mfg. Co.. St. Pau 
6, Minn. 

Mitchell-Rand Insulation Co., Ine., 5) 
Murray, New York 7, N. Y. 

eeaseeel Electric Coil Co., Columbus 16 

hi 

Natvar Corp., 207 Bandolph Ave., Wood 
bridge, N. J. 

New Jersey Wood Finishing Co., Elec 


MOLDED PLASTIC — BARRIER TYPE 


BOARDS 


Latest type for Military 
or Commercial Use 


MATERIALS e TYPES 


All types in accordance with 


trical Insulation Dept., Woodbridge. REQUIRED MILITARY SPECIFICATIONS 
Owens-Corning Fiberglas Corp., Textile 5 
Products Div., Dept. 868, 16°. 56tb or to your own design 


St., New York 22, N. 
Van Cleef Bros., Inc., Te00 Woodlawr 
Ave., Chicago 19, Ml. 
Vertieg Sales Co., Inc., 309 N. Jay, Rome 


Westinghouse Flectric Corp., Gatewa: 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa. 


IDENTIFYING NUMBERS 
are molded directly into terminal 





boards. Eliminates need _ for 
FANS & BLOWERS marker strips and additional 
Bogue Electric Mensouietns Co., 60 
lowa Ave., Paterson 3, N. J assembly. 
meee. Electric & Mfg. Co., St. Loub 
Bis i) 
Fasco Industries, Ine., 100 Augusta 


Rochester 2, N. Y. 

Heinze Electric Co., 685 Lawrence, Low 
ell, Mass. 

Koppers Co., Inc., Propeller Dept., 200 


Write, Phone or Wire: 





Scott St., Baltimore 3, Md. 

Master Appliance Mfg. Co., Fourth @ ¢ t 2 E RAL p RO D U C T S 
Ontario, Racine, Wis. 

Robbins & Myers, Inc., Propeller Div. 
Springfield 99, Ohio 

Signal Electric Mfg. Co., Menominee C O R Pp O RAT | O by 
Mich 

FASTENERS. (Bolts & Nuts; Lock As UNION SPRINGS, NEW YORK 
semblies; Pins; Rivets: Screws: Wasb 


ers.) QUALITY PLASTIC MOLDERS FOR OVER 20 YEARS 


Bolts and Nuts 


Machine Bolts and Nuts (A) 

Stove Bolts (B) 

Self-Locking Nuts (C) 

Sheet Metal Lock Spring Assembly Nuts 





(D) 

Screw Thread Inserts (E) 

Headed and Rolled Thread Parts— 
Studs, ete. (Cold Upset) (F) 

Cap Nut (G) 

Spade Bolts (S) 

Welding Nuts (Clinch-on) (N) 

Wing Nuts (W) 

Allmetal Screw Products Co., Inc., 88 
Greene, New York 13, N. re = 
Aluminum Co. of America 3M Gulf 
Bldg., Pittsburgh 19, Pa. (A) 

American Screw Co., Willimantic, Conn 
(BF), (Cold Headed Screws) 

Anti-Corrosive Metal Products Co., Ine. 
Castleton on Hudson, N. Y. (A) 


Blake & Johnson, Waterville 48, Conn 
(ABF) 
Burndy Engineering Co., Inc., Norwalk 


Conn. 
Central 
Chicago 9, Ill. 


Screw Co., 3501 Shields Ave. 
(ABFSW) 

Chase Brass & Copper Co., Dept. EM 1052 

Waterbury 20, Conn. 


Continental Screw Co., Dept. A, New Bed 
ford, Mass. (AB) 
Elastic Stop Nut Corp. of America, 2330 


Vauxhall Rd., Union, N. J. (ACDEN 
Elco Tool & Screw Corp., 1916 Broadway 
Rockford, Ill. (ABF) 
Fischer Special Mfg. Co., 446 Morgan 


Cincinnati 6, Ohio (A) (Brass Nuts) 

Gries Reproducer Corp., 108 Willow Ave. 
New York 54, N. Y. (GW) 

Grip Nut Co., 310-KS. Michigan, Chi 
cago, Ill, (C) 

Groov-Pin Corp., 1195 Hendricks Cause 
way, Ridgefield, N. J. (EF) 

Harper Co., H. M., 8204 Lehigh Ave. 
Morton Grove, Ill. (ABC) 

Heli-Coil Corp., 292 Shelter Rock Lane, 
Danbury, Conn. 

Keystone Bolt & Nut Corp., 127 Church 
New York 7, N. Y. 

Lamson & Session Co., 1981 W. 85th 
Cleveland 2, Ohio (ABCDF) 

Milford Rivet. & Machine Co., The, 858 
Bridgeport Ave., Milford, Conn, (BF) 

Palnut Co., 66 Cordier, Irvington 11, N. J 
(C) 

Parker-Kalon Corp., 200 Varick, New 
York 14, N. Y. (AB) 

Penn Engineering & Mfg. Corp., Doyles 
town, Pa. (N) 

Pheoll| Mfg. Co., 5700 Roosevelt Rd.. 
Chicago 50, Ill. (ABEFSW) 

Progressive Mfg. Co., 44 Norwood, Tor 
rington, Conn (ABF) 

Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester, N. Y. (ABF) 

Shiakeproof, Inc 7 _ N. Keeler Ave., 
Chicago 39 Ill. (D) 

Southeo Div. South Chester Corp., 1409 
Finance Bldg.. Philadelphia 2. Ps 
CDFEF) 


OKONITE and 
MANSON tapes 
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HERMETICALLY- 
SEALED 


for positive proof against 


e COLD and HEAT 
(from —100°F. to +250°F.) 


® Moisture © Corrosion 
¢ Dirt ¢ Oil ¢ Ice Jamming 


Here’s a dependable limit 
switch that provides true En- 
vironment-Free performance. 
With operating parts fully 
sealed in an inert gas, this 
switch will not freeze or jam. 
It is impervious to moisture, 
oil, dirt, tampering and mis- 
adjustment. 


Switches last longer— while 
retaining complete accu- 
racy and reliability of oper- 


ation ... both electrically and 
mechanically. They are avail- 
able with mountings and 
actuators to fit them toa 
broad range of uses. 
Whatever your use for pre- 
cision switches, get the facts 
on the ELECTRO-SNAP Line. 
Write for free Basic Switch 
and Catalog. 


Accuracy with Long-Life 
Rigid tests by users have 
proved that Electro-Snap 











ELECTRO-SNAP SWITCH & MFG. CO. 


4218-30 WEST LAKE ST., CHICAGO 24, ILLINOIS 


A CABLE SUPPORT 
MADE OF ETHYL 
CELLULOSE DESIGNED 
FOR ECONOMY 


*TRADE MARK 
PAT. PEND 


AND ...OUR NEW 
HEAT RESISTANT 


NyLoc* 
CABLE CLIP 


For aircraft use and 
other severe conditions 





TOUGH 
STRONG 
LIGHT 


NON- 
CORROSIVE 


Complete range of 
sizes to hold cables 
Ye" to 1%” in diam. 
For samples and details, write direct to mfr.: 


WECKESSER co. 5261 N. Avondale Ave., Chicago 30, Ill., Dept. M 
(I Si ER SSS ARUN YORE TSA NRE WARD aS IE AN CAT A TR 
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Standard lressed Steel Co., Box 594. 
Jenkintown 9%, Pa AN 

Star Stainless Screw Co., 224 Union Ave., 
Paterson 2, N. J. (AFW) 

— Bolt Co., 4639 W. Lake, Chicago 
4 ll 

Thompson-Bremer Mfg Co., 1640 W 
Hubbard, Chicago 22, Ill (C) 

Tinnerman Products, Inc., 2040 Fulton 
Road Cleveland 13, Ohio. (D 

United-Carr Fastener Corp., 
12, Mass, (ACDE) 

United Screw and Bolt Corp., 
Tih (BFGSW) 

Wenco Mfg Co., 136 West 

Chicago 22, Ill. (8S) 


Cambridge 
Chicago 8, 


Hubbard 


Lock & Snap Assemblies Door Pane 
Shelf Support & mounti: et 

Dir Gray Co., 210 E. Sixth. Dayton 2 
Ohio 

Simmons Fastener Cory 1752 Nort! 


Albany 1, N. Y. 


Pins—Cotter (F); Locking and Taper (G 


Hbroudway, 


Allmetal Screw Products Co., Inc., 3 
Greene, New York 13, N. Y. (F) 
Anti-Corrosive Metal Products Co., Inc 


Castleton on Hudson, N. Y. (F) 

Chase Brass & Copper Co., Dept. EM 1052 
Waterbury 20, Conn. (F) 

Elastic Stop Nut Corp. of America, 2330 
Vauxhall Fed Union, N. J 

Groov-Pin Corp 1125 Hendricks Cause 
way, Ridgefield, N. J. (G) 

Lamson & Sessions Co., 1981 W. 85th, 
Cleveland 2, Ohio (F) 


Sterling Bolt Co 4638 W. Lake. Chicago 
44. Ill 
United Screw and Boit Corp., Chicago 8, 


lll. (FG 


Pre-Assembled Washers and Screws 


American Screw Co., Willimantic, Conn 

Central Screw Co., 3501 Shields Ave., 
Chicago 9, Il, 

Continental Screw Co., Dept. A. New Bed 
ford, Mass 

Eaton Mfg. Co., 


Reliance Div., Massillor 
Ohio 
Eleo Tool & Screw Corp., 1916 Broadway 
Rockford, Ill 
Lamson & Sessions Co., 1981 W. S5tt 


Cleveland 2, Ohio 

Pheoll Mfg. Co., 5700 Roosevelt Rd., Chi 
eago 50, Ill 

Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester, N. Y. 

Shakeproof, Inc., 2501 N 
Chicago 39, IIL. 

South Chester Corp 1409 Finance Bldg 
Philadelphia 2, Pa 


Keeler Ave 





United-Carr Fastener Cory Cambridge 
42, Mass 

United Screw & Bolt Corp Chicago 8&8 
Til 

Recessed Head Screws 

Alden Produ ( ? North Mair 
Brockto } ah 


i i> 

Allmetal Screw Products Co Inc., 33 
Greene, New York 13, N. Y 

American Screw Co., Willimantic, Conn. 

Blake & Johnson, Waterville 48, Conr 

Bristol Co., The, 153 Bristol Rd., Water 
bury 20, Conn. 

Camcar Screw & Mfg. Corp., 602 18tt 
Ave., Rockford, IIL. 

Central Screw Co., 3501 Shields Ave., 
Chicago 9, IIL. 

Chase Brass & Copper Co.. Dept 
Waterbury 20, Conn. 

Continental Screw Co., Dept. A, New Bed 
ford, Mass, 

Eleo Tool & Screw Corp., 1916 Broad- 
way, Rockford, Il. 

Great Lakes Screw Corp., Chicago, Il 

Harper Co H. M., 8204 Lehigh Ave., 
Morton Grove, Ill 

Heli-Coil Corp., 292 Shelter Eock Lane 
Danbury, Conn. 

Keystone Bolt & Nut Corp., 127 Church 
New York N.. ¥ 

Lamson & Sessions Co., 1981 W. 85th, 
Cleveland 2, Ohio 

Milford Rivet & Machine C« 
Bridgeport Ave Milford. Cor 

National Lock Corp Rockford 

Parker-Kalon Corp 260 ~=6V claehe New 
York 14, N. Y. 

Pheoll Mfg Co., 5700 Roosevelt Rd 
Chicago 50, Ill 

Rockford Screw 
Til. 


EM 1652, 








Products 


Fussell, Burdsall & Ward Bolt and Nut 
Co., Port Chester, N. Y¥ 

Screw Research Association The 70 
Union Trust Bldg., Providence 3, R. I 

Shakeproof, Inc., 2501 N., Keeler Ave 


Chieaco 39, Ill 

Southington Hardware Mfg. Co., South 
ington, Conn. 

Standard Pressed Steel Co., 
Ia 

Star Stainless Screw Co., 224 Union Ave., 
Paterson 2, N. J 

Sterling Bolt Co., 
44. Til 

United Screw and Bolt Corp., Chicago 8 


Jenkintown 9, 


"4638 W. Lake, Chicago 


Wales-Beech Corp., Rockford, Ill 


Rivets 


Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N. Y. 


Aluminum Co. of America, 163M Gulf 


sidg., Pittsburgh 19, Pa. 

amet Corrosive Metal Products Co., Inc., 
‘astleton on Hudson, N. Y. 

Blake & Johnson, Waterville 48, Conn. 


Chase Brass & Copper Co., Dept. EM 1052, 


Waterbury 20, Conn. 

Chicago Rivet & Machine Co., 9609 W 
Jackson Blvd., Bellwood, Ill. 

du Pont de Nemours & Co., Inc., E. I 
Explosives Dept., Wilmington “98, Del 

Gries Reproducer Corp., 108 Willow Ave., 
New York 54, N. Y. 














Harper Co., H. M., 8204 Lehigh Aye. 
Morton Grove, Ill. 5 

Keystone Bolt & Nut Corp., 127 Church 
New York 7, N.Y. , 

Milford Rivet & Machine Co., The, 853 
Bridgeport Ave., Milford, Conn. 

Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn, 

Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester, N 

South Chester Corp., 1409 Finance Bldg., 
Vhiladelphia 2, Pa 

Sterlir Bolt Co., 4638 W. Lake, Chicago 
i4, Ill 

United Screw and Bolt Corp., Chicago 9, 
I 

Screws—Cap and Set, Machine (H); Selg- 
Tapping (J) 

Aluminum Co, of America, 2163M Gulf 
Bidg., “Pittsburgh 19, Pa 

American Screw Co., Willimantic, Conn. 
(HJ) 

Anti-Corrosive Metal Products Co., Ine 
Castleton on Hudson, N. Y¥. (H) 

Blake & Johnson, Waterville 48, Conn. 


Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn. 
Central Screw Co 3501 Shields Ave., 


Chicago 9, Ill. (HJ) 

Continental Screw Co., Dept. A, New Bed- 
ford Mass. (HJ) 

( e Brass & Copper Co., Dept. EM 1052, 
Ww aterbury 20, Conn. (H 

Elco Tool & Screw Corp., 1916 Broadway, 
Rockford, Ill. (HJ) 

Harper Co., H. M., 8204 Lehigh Ave., 
Morton Grove, Ill. (1 

Holo-Krome Screw Cor} The, Brook 
Street, Hartford 10, Conn. (H) 

Keystone Bolt & Nut Corp., 127 Church 
New York 7, N. Y. 

Lamson & Sessions Co., 1981 W. 85th, 
Cleveland 2, Ohio. (HJ 

Milford Rivet & Machine Co., The, 853 
Bridgeport Ave., Milford, Conn 
Parker-Kalon Corp 200 Varick, New 
York 14, N. Y. (HJ) 

Pheoll Mfg. Co., 5700 Roosevelt Rd 
Chicago 50, Ill. (HJ) 

Progressive Mfg. Co., 
rington, Conn. (H) 

Russell. Burdsall & Ward Bolt and Nut 
Co., Port Chester, N. Y. (HJ) 

Seaboard Screw Corp West Warwick 
R. 1. (HJ 

Set Screw & Mfg. Co., 112 Main, Bartlett 
nl. (H ) 
Shakeproof, Inc., 2501 N 
Chicago 39, Ill. (H) 
South Chester Corp., 1409 Finance Bldg 
Philadelphia 2, Pa. (HJ) 

Standard Pressed Steel Co., Box 594, Jen 
kintown 9, Pa. (H) 

Star Stainless Screw Co 
Paterson 2, N. J. (HJ) 

Sterling Bolt Co., 4638 W. Lake, Chicago 
44. Ill. (HJ) 

United-Carr Fastener Corp 
12. Mass. (HJ) 

United Screw and Bolt Corp 
Il. (HI 


44 Norwood, Tor 


Keeler Ave 


224 Union Ave 


Cambridge 


Chicago 8 


Washers—Flat (K); Lock and Spring (L) 


Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N. Y. (K) 

Anti-Corrosive Metal Products Co., Inc., 
Castleton on Hudson, N. Y. (L) 

Associated Spring Corp., Bristol, Conn 
(KL) 

Auburn Manufacturing Company, 308 Stack 
Middletown, Conn. (K) 

Barnes Co., Wallace, Bristol, Conn. (KL 

Barnes Gibson- Raymond Div., Associated 
Spring Corp., 40300 Plymouth Rd., Plym 
outh “Mi h. r 

teall Tool Div. of Hubbard & Co., 160 
Shamrock St., East Alton, Ill (KL) 
3-G-Is Cook Plant Div.. Associated Spring 
Corp... Ann Arbor, Mich. (KL) 

Chase Brass & Copper Co., Dept. EM 1052, 
Waterbury 20, Conn. (KL) 

Dunbar Bros. Co. Div., Associated Spring 
Corp.. Bristol, Conn. - 
Eaton Mfg. Co., Reliance Div., Massillor 

Ohio (L) 

Garrett Co., Ine., George K. Tioga & D 
Philadelphia 34, Pa. (KL) 

Gibson Co., William D., Div., Associated 
Spring Corp., 1800 Clybourn Ave., Chi 
cago 14, Ill. (KL) 

Harper Co., H. M., 8204 Lehigh Ave., 
Morton Grove, Ill. (L) 

Keystone Bolt & Nut Corp., 127 Church 
New York 7, N. Y 
Lamson & Sessions Co., 
Cleveland 2, Ohio (KL) 
Mangross & Sons Co, F. N., Div., As- 
sociated Spring Co., Bristol, Conn. (KL) 
Milwaukee Div., Associated Spring Corp., 
341 KE. Erie, Milwaukee, Wis. (KL) 
National Lock Washer Co., Newark 5, N. J 

(LL ) 

Ohio Diy., Associated Spring Corp., 1712 
East First St., Dayton, Ohio (KL) 

Palnut Co., 66 Cordier, Irvington 11, N. J 


L) 

Raymond Mfg. Co., Diyv., Associated 
Spring Corp., Corry, Pa. (KL) 

Reliance Div., Eaton Mfg. Co., Cleveland. 
Ohio (1L) 

Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester, | + A 

Shakeproof, Inc., 2501 N 
Chicago 39, Ill (L) 

South Chester Corp.. 1409 Finance Bldg.. 
Philadelphia 2, Pa. (L) 

Star Stainless Screw Co., 224 Union Ave., 
Paterson 2, N. J. (L) 

Sterling Bolt Co., 4638 W. Lake, Chicago 
44. Tl. 

Thompson-Bremer Mfg. Co., 1640 W. 
Hubbard, Chicago 22, Till. (KL) 

United-Carr Fastener Corp., Cambridge 
42, Mass. (L) 

United Screw and Bolt Corp., Chicago 8. 
Tl. 


2200 S. Bay. 


1981 W. 85th 


Keeler Ave.. 


Wrought Washer Mfg. Co., 
Milwaukee 7, Wis. (KL) 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 217. 


ELECTRICAL MANUFACTURING 
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FELT 


American Felt Co., 16 Glenville Rd., 
Glenville, Conn. 

Felters Co., The, 210-EM South &t., 
Boston 11, Mass. 


Felt Products Mfg. Co., 1536 Carroll Ave., 
Chicago 7, Ill. 

Western Felt Works, 4035-4117 Odgen Ave., 
Chicago 23, Il. 


FIBRE, PHENOLIC. See Plastics, Lami- 
nated. 


FIBRE, VULCANIZED. 
Rod, Tubing) 


American Stock Gear Div., Perfection 
Gear Co., Harvey, Illinois 

eae Fibre Co., Newark 
13, Del. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 

Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 

National Vulcanized Fibre Co., Wilming- 
ton 99. Del. 

Taylor Fibre Co., Dept. EM-6, Norris- 
town, Pa 

West Virginia Pulp and Paper Co., 230 
Park Ave., New York, N. Y. 


(Board, Sheet, 


FILTER ELEMENTS, POWDERED 
METAL 


Amplex Mfg. Co., Div. of Chrysler Corp., 
6501 Harper, Detroit 31, Mich. 

Bound Brook Oil-Less Bearing Co., Dept. 
B-2, Bound Brook, N. J. 

Moraine Products Div. of General Motors, 
Dayton, Ohio 

Radio Cores, Inc., 


9540 Tulley Ave., Oak 
Lawn, Ill. 


FILTERS, RADIO INTERFERENCE 
soem seperation, 255 Grant, East New- 


Federal Telephone and Radio Corp., Dept. 
F-216, 100 Kingsland Rd., Clifton, N. J. 
Filtron Ce., Inc., Flushing, Long Island 


General Electric Co. Apparatus Sales Div., 
Schenectady s a 

Maliary & Co., Le . P. B., Indianapolis 6, 
n 


Sprague Electric Co., 307 Marshall, North 
Adams, Mass. 


FINISHES, PRODUCT. See Lacquer, 
Enamels & Varnishes. 
FLEXIBLE SHAFT 


MACHINES. See 
Tools & Machine 


Flexible Shaft. 


FLUORESCENT LAMP AUXILIARIES 


Includes, _Adapters, Ballasts, Compen- 
sators Control Units, Starters and 
Transformers. For Resistors, see Re- 
sistors, Instrument & Radio; also Ca- 
pacitors 

Acme Electric Corp., 3512 Water, Cul 
N'Y. J ater, Cuba, 


Arrow-Hart & Hegeman Electric Co., 108 
Hawthorn, Hartford 6, Conn. 

Chicago Transformer Corp., 3501 W. Addi- 

— Chicago 18, 

ormeyer Industries, 3414 Milwauk v 
Chicago 41, MTL an 

Coen Electric Co., Construction Materials 

Bridgeport 2, Conn 

sera Electrie Co., Beliwood, Nl 

Kulka Electric _ Co., Dept. T, 30 South, 
Mt. Vernon, N. Y. 

Radionie Transformer Co., 411 So. San- 
gamon, Chicago 7, II. 

Rodale Mfg. Co., Inc., Emmau 

~~ Electric Co., 4633 W. is. ate 50, 


Sprague Electrie Co. » 807 Marshall, North 
Adams, Mass. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave.., 
Pittsburgh 22, Pa. ; 


FOOT SWITCHES. See Switches. 


pissing 


im Co. of America, 2163M Gulf 
“Bldg Pittsburgh 19, Pa. (Aluminum) 
American Brass Co., yg 88, Conn. 
ase Brass & Copper Xo., Dept. EM 105 

Waterbury ‘20, Conn. a 
230 Park 


Revere Copper & Brass, Inc., 
Ave., New York 17, N. Y. (Non-ferrou:) 
— & Son, Inc., Joseph T., Chicago. 


FUSE HOLDERS, MO TIN 
crive UNTINGS and 
Alden Products (Co.,* 125 
Brockton 64, Mass. 
Burndy Engineering Co., Inc., 


North Main 
Norwalk, 


Conn. 
Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Il. 

Iisco Copper Tube & Products, Inc., 5745 
Mariemont Ave., Cincinnati 27, Ohio 
Jefferson Electric Co., Bellwood. Mlinois 
Jones Div., Howard B., Cinch Mfg. Corp., 

Chicago 94, Ill. 
Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6270-EM, Waltham 54, Mass. 
Sherman Mfg. Co., H. B., Battle Creek. 


Mich. 
Square D Co., 6060 Rivard, Detroit 11, 
Mich. 


FUSES 
Burndy Engineering Co., Inc., Norwalk, 
Conn. 
General TElectric Co., sqpnems Sales 


Div., Schenectady 5, N. 

Jefferson Electric Co., Caves Til. 

Royal Electric Co. Inc., Pawtucket, R. I 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


GAGES, 

& VAC 

Bristol Co., 153 Bristol Rd., 
Con 


TEMPERATURE, PRESSURB 
UUM 


Waterbury 


n. 

nine, Inc., Thomas A., Instrument Div., 
51 Lakeside Ave., West Orange, N. J. 

Electric Auto-Lite Co., Toledo 1, Ohio 

General Electric Co.. suum 
Div., Schenectady 5, N. 

Minneapolis - Honeywell seats Co., 
Brown Instrument Div., 4466 Wayne 
Ave., Philadelphia 44, Pa. 

Servomechanisms Inc., e & Stewart 
Aves., Westbury, N. 

Stokes Machine Co., F J 5996 Taba 
Rd., Philadelphia 20, 

TAGliabue Instrument piv. , Weston Hlee- 
trical Instrument Corp., 614 Freling- 
huysen Ave., Newark 5, N. J. 


GALVANOMETERS. See Instruments 


GASKETS. 


Armstrong Cork Co., 9512 Arch, Lancaster, 
Pa., (Cork and Rubber Compositions) 
Asbestos Textile Div., Raybestos-Map 

hattan, Inc., Manheim, Pa. 

Auburn Manufacturing Company, 308 Stack 
Middletown, Conn. 

Chase Brass & Copper Co., Dept. EM 1052 
Waterbury 20, Conn. 

Chicago Rawhide Mfg. Co., Sirvene Div. 
1267 Elston Ave., Chicago 22, 
(Mechanical Leather Products) 

Crane Packing Co., 1824 Cuyler Ave. 
Chicago 13, Ill. 

Electro Tec Corp., No. Hackensack, N. J 
(Plated) 

Felt Products Mfg. Co., 1536 Carrel 
Ave., Chicago 7, Ill. 

Garlock Packing Co., Palmyra, N. Y. 

— a Box 290, New York 16 


Lavelle Rubber Co., 424 N. Woed St. 
Chicago 22, Ml. 

Metal Textile Corp., Roselle, New Jersey 
(Electronic Shielding) 

Minnesota Rubber & Gasket Co., 868¢ 
Wooddale Ave., St. Louis Park, Mip 
neapolis 16, Minn. 

U. S. Rubber Co.. Rockefeller Center 
New York 20. N. 

oF ae Co., 617 N. 10th, Camdep 


GEARMOTORS, See Motors. 


GEARS and PINIONS 


American Stock Gear Div., Perfection Gew 
Co., Harvey, Illinois 

Amplex Mfg. Co., Div. of Chrysler Corp. 
6501 Harper, Detroit 31, Mich. 

Beaver Gear Works, Inc., 1035 Parmele 
Rockford, TIL 

—- Diamond Fibre Co., Newarb 
19 

Gear Specialties, 2635 W. Medill Ave. 
Chicago 47, Ii). 


Gries Reproducer Corp., 108 Willow Ave 
New York 54, N. Y. (Die Cast) 

Moraine Products Div. of General Motors 
Dayton, Ohio 

Ohio Gear Co., 1358 E. 179, Cleveland 16 
Ohio 

Radio Cores, Inc., Dept. EM 852 8, 9540 
Tulley Ave, Oak Tawn, Til. 

Rynel Corp., 301 Miller St., Sterling, Ml 

Shakeproof, Inc., 2501 N. Keeler Ave. 
Chicago 89, Ill. 

United States Graphite Co., 1621 Holland 
Saginaw, Mich. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave. 
Pittsburgh 22, Pa 

Winzeler Mfg. & 
Arcade P1., 


Tool Co. 1716 West 
Chicago 12. Il. 


GENERATORS. See Motors. 


GERMANIUM DIODES. 
See Rectifiers Dry Metallic. 


GLASS-BONDED MICA 

Continental-Diamond Fibre Co. Newark 
13, Delaware 

General Electric Co.. Chemical Div., 8-11 
1 ene Ave.. Pittsfield, Mass. 

Mycalex Corporation of America, 30 Rocke 
feller Plaza, New York 20, N. 


GLASS-FIBER, YARNS. CLOTH and 
TAPE. See Fabrics, Insulating. 


GLASS-SEALING ALLOYS 


Stupakoff Ceramic & Mfg. Co 
Pa. 


Latrobe 


GLASS, TECHNICAL 


Corning Glass Works, Dept. EM-11, Corn- 
ing. N.Y. 

Dearborn Glass Co., 
8, Tl. 


Hermaseal Co., Inc., Elkhart 15, Ind 


2400 W. 21st, Chicage 


(Tubes). 
Kopp Glass, Inc. Swissvale. Pa. 
Marsco Mfg. Co., 2909 S Halsiead, Chi 
cago 8, Il. 


GOLD, ROLLED (Plate and Wire) 

Baker & Co., Inc., 113 Astor, Newark 6 
Die a 

General Plate Div., Metals & Cue 
Corp., 412 Forest, Attleboro, 

Handy & Harman, 82 Fulton, New. ‘Yor’ 


Inc., 775 


8, N. ¥. 
Improved Seamless Wire Co., 
Eddy, Providence 5, R. I 
Makepeace Co., D. E.. Attleboro 89, Mass 


Ney Co., J. M., 371 Elm. Hartford 1. 
Conn. 
Wilson Co., The H. A.. 105 Chestnut St. 


Newark 5. N. J 


To communicate with anv manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 217. 
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TRANSFORMERS 
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MILITARY COMPONENTS TO 
SPECIFICATIONS MIL-T-27 
& ANE-19 


Pulse Transformers 
Filter Reactors 
Charging Reactors 
Saturable Reactors 
Toroid Inductors 

Low Pass Filters 

High Pass Filters 

Band Pass Filters 
Discriminators 

Plate Transformers 
Power Transformers 
Filament Transformers 
Vibrator Transformers 
Input Transformers 
Interstage Transformers 
Driver Transformers 
Output Transformers 
Modulation Transformers 
Blocking Oscillator Transformers 
Band Elimination Filters 


INSTRUMENTS 





NO. 1020 B MEGOHMMETER 
— DIRECT READING 
Self-contained and A.C, oper- 
ated with electronically regu- 
lated supply. | megohm to 

million megohms 

NO. 1010 COMPARISON BRIDGE 

Self-contained and A.C. oper- 

ated. For rapid and accurate 

test of Resistors, Condensors 

and Inductors. 

OTHER FREED INSTRUMENTS 

NO. 1030 Low Frequency 
Indicator 

NO. III0A Incremental!  Induct- 
ance Bridge 

NO. 1150 Universal Bridge 

NO. 1170 D.C. Supply 

NO. 1210 Null Detector and 
Vacuum Tube Volt- 
meter 

NO. 1140 Null Detector Am- 
plifier 

NO. 1040 A.C.—V.T. Voltmeter 

NO. 1250 Decade Condenser 

NO. 1410 Harmonic Distortion 


Meter 
Decade Inductors 


Send for Complete Catalog describing ail 
Freed Instruments and Transformers 


1730-B Weirfield St., 


















ayers 
No limit « A 
Intricacy and pre 


r 








8 ide 
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NO MINIMUM! 


Maximum Siz a 


INDIVIDUAL 
INSERTS 


matic ins 


FREED TRANSFORMER CO., 


Brooklyn (Ridgewood) 27, N.Y. 


feed 
rmi variety 
rodt ct n ssibilities. 


CONTINUOUS 
— 


LOW MOLD COSTS 


Write Today for Demonstration Samples. 





INC. 





GRIES cuts cost AND TIME! 





Completely auto 

matic ... parts deliv 
ered trimmed, ready 
for use, in one opera- 
tion, with Gries’ speedy, 
} specialized production 
facilities. NYLON A 
SPECIALTY 


GRIES REPRODUCER CORP. 


108 Willow Avenue, New York 54 « Phone: MOtt Haven 5-7400 © 
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for BETTER 
FASTENING 


ff 


FREE CATALOG contains valuable en- 


gineering information and rivet specifica- 
tions plus illustrated descriptions of 26 
Chicago Automatic Rivet Setters. 


Kwet & MACHINE CO. 


9609 West Jackson Boulevard, Bellwood (Susct) Illinois 
Branch Factory: Tyrone, Pa. 


AUTHORIZED INDUSTRIAL DISTRIBUTORS 


HOLO-KROME 


THE HOLO-KROME SCREW CORP., 
HARTFORD 10, CONN. 


aL 
\ BOOM ON COSTS 


| SET RIVETS 
FAST 


2 at a time with the 


Cd 


"214 
« With every press 
on foot pedal Model 
214 Chicago Double Rivet 
Setter automatically feeds, inserts 
and clinches two rivets. 14-inch 
throat accommodates large assem- 
blies. Handles 9/64” diameter or 
smaller steel tubular rivets 
lengths to 7/8”. Quick Change 
Rotary Type Hoppers and Race- 
ways permit 5-minute changeover 
tro rivets of different size. Ad- 
justable anvils and _ riveting 
centers add to versatility. For 
help with fastening problem... 
send sample assembly (or a blue 
print) for free fastening analysis 

























Specify 
HOLO-KROME 
SOCKET SCREWS 


AVAILABLE THRU HOLO-KROME 


GRAPHITE. See Carbon and Graphite. 


GREASE, BEARING 


Dow Corning Corp., Dept. AE-24, Mid 
land, Mich. (Silicone) 

Norma-Hoftmann Bearing Corp., Stamford. 
Conn 


GRIPS and CLAMPS, STRAIN RELIEF 


Heyman Mfg. Co., Kenilworth 1, N. J. 
Walker Co., George, 118 Amsterdam Ave.. 
Passaic, N. J 


HARNESS and ASSEMBLIES. WIRE 

Alden Products Co., 125 Nort Main 
Brockton #4, Mass. 

Belden Mfg. Co., 4633 W 
Chicago 44, IIL 

Cornish Wire Co., Rutland, Vermont. 

Electric Auto-Lite Co., Port Huron, Mich 

Essex Wire Corp., Fort Wayne 6, Ind 

General Electric Co., Construction Mate 
rials Div., Bridgeport 2, Conn. 

Koiled Kords, Inc., Box K, New Haven 
14, Conn. 

Kulka Electric Co.. Dept. T, 30 South. 
Mt. Vernon, N. Y. 

Phalo Plastics Corp., Commercial & Fos- 
ter, Worcester, Mass. 

Riverside Electrical Mfg. Co., 10221 Mich- 
igan Ave., Dearborn, Mich. 

Runzel Cord & Wire Co., 4723-31 Mont- 
rose Ave., Chicago 41, Ml. 

United Manufacturing & Service Co., 407 
S. Sixth St.. Milwaukee 4, Wis. 

Wheeler Insulated Wire Co., Inc., The, 
1102 East Aurora, Waterbury 20, Conn 

Whitney Blake Co., New Haven 14, Conn 

Wire Stripper Co., 1725 Eastham Ave 
East Cleveland 12, Ohio 


Van Buren, 


HEADPHONES and HEADSETS 


Automatic Electric Sales Corp., 1033 W 
Van Buren, Chicago 11, M1. 

Brush Development Co., 3405 Perkins Ave., 
Cleveland 14, Ohio 

Telex, Electric-Acoustic Div., Dept. 5-B 
St. Paul 1, Minn 


HEATING ELEMENTS and UNITS 

Acra Industrial Electric Co., 9905 Pacific 
Ave., Franklin Pk., Il. 

Carborundum Co., Globar Div., Dept 
EM 87-113, Niagara Falls, N. Y. 

Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 

Ferro Electric Products, Inc., Sub. of 
Ferro Corp., Kirkland, Ml. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

Master Appliance Mfg. Co., Fourth & 
Ontario, Racine, Wis. 

Regan Engineering Corp., 3800-22 No 
Hubhard St., Milwaukee 12. Wis. 

Sta-Warm Electric Co., 565 N. Chestnut, 
Ravenna. Ohio 

Still-Man Co.. The, 429 E. 164th St., New 
York 56, N.Y. 

Syntron Co., Homer City, Pa. 

Tuttle & Kift Inc., 1823 N. Monitor Ave., 
Chicago 39, Til 

Vulcan Electric Co., Danvers 2, Mass. 

Watlow Electric Mfg. Co., 1330 N. 23rd, 
St. Louis 6, Mo 

Westinghouse Electric Corp., 160 Mercer 
St.. Meadville. Pa. 


HERMETIC SEALS. See Seals and 
Terminals. Hermetic. 


HIGH-FREQUENCY HEATING UNITS 

Allis-Chalmers Mfg. Co., 937A, S. 70th. 
Milwaukee 1, Wis. 

General Electric Co., Apparatus Sales Div. 
Schenectady 5, N.Y. 

Radio Receptor Co., Inc., 251 W. 19th St 
New York 14, N. Y. 

Raytheon Mfg. Co., Equipment Sales Div.. 
Dept. 6270-EM, Waltham 54, Mass. 
Westinghouse Electric Corp., Gateway 
Center. Bldg. No. 3, 401 Liberty Ave.. 

Pittsburgh 22, Pa. 


HIGH-NICKEL ALLOYS. See Nickel and 
Nickel Alloys. 


HOISTS, PNEUMATIC. See Pneumatic 
Tools and Equipment. 


HOLDERS, COMMUTATOR BRUSH 


D. B. Flower Manufacturing Co., 1217 
Spring Garden St., Philadelphia 23. Pa 

Graphite Metallizing Corp.. 1059 Nep- 
perhan Ave., Yonkers 3, N. Y. 

Mycalex Corporation of America, 30 Rocke- 
feller Plaza, New York 20, N. Y. (Glass- 
bonded Mica) 

Phoenix Electric Mfg. Co., 711 W. Lake 
Chicago 6, TIl 

Triple ‘‘M’’ FElectronents Div.. Midwest 
Molding & Mfg. Co., 4630 W. Fuller 
ton Ave., Chicago 39, Tl. 


IMMERSION HEATER’ UNITS. See 
Heating Elements & Units. 


IMPREGNATING COMPOUNDS. See Ce 
ment, Insulating and Sealing: Waxes 
and Compounds. 


INDICATORS, HEAT. See Thermometers 


INDICATORS, SPEED. See Tachometers 


INDUCTION HEATING. See High-Fre- 
quency Heating Units. 


INFRA-RED LAMPS. See Lamps, Incan- 
descent and Infra-red 


| INSTRUMENTS, ELECTRICAL MEAS. 
URING and TESTING 

Acme Electric Corp 3712 Water, 
ne 


Cuba, 





Associated Research, Inc., 
mont, Chicago 18, Ill. 
Biddle Co., James G 1316 Arch, Phila- 

delphia 7, Pa 

Bristol Co., 153 Bristol Ed, Waterbury 
20. Conn. 

Burlington Instrument Co., Dept. D-112, 
Burlington, lowa 

DeJur Amsco Corp., Dept. EM-10, 45-0) 
Northern Blvd., Long Island City 1, N.Y 

Edin Co., Dept. A, 207 Main, Worcester 
8, Mass. 

Electric Auto-Lite Co., Toledo 1, Ohio 

Federal Telephone and Radio Corp., Dept. 

; F-216 = Kingsland Ed., Clifton, N. J 
‘erranti Electric, Inc., 30 Rock ' 
Plaza, New York 20, N. Y. utelier 

Freed Transformer Co., Inc., 1730 B 
oe Brooklyn (Ridgewood) 27, 


General Electric Co., Apparatus Sales Div., 


3794 W. Bel- 


Schenectady 5, N. : 

Holtzer Cabot Div. of National Pneumatie 
Co., Inc., Boston 19, Mass. 

Ideal Industries, Inc., 1008 Park Ave, 
Sycamore, Til. 

Radio Corporation of America, Section 
IR41, Harrison, N. J. 

Simpson Electric Co., 5200 W. Kinzie. 
Chicago 44, TIL. 

Supreme, Inc., Greenwood, Miss 

Teiplots Eestehen Instrument Co., Bluff- 
ton, Ohio 

Waterman Products Co., Inc., Phila. 25 
Pa. (Oscilloscope) 

Westinghouse Electric Corp., Jateway 
Center. Bldg. No. 3, 401 Liberty Ave, 
Pittsburgh 22, Pa. 

Weston Electrical Instrument Corp., 593 
Frelinghuysen Ave., Newark 5. N. J. 


INSTRUMENTS, ELECTRONIC. (See also 
Oscilloscopes) 

Berkeley Scientific Corp., 
Ave Richmond, Calif. 
Timer 

Brush Development Co., 
Ave.. Cleveland 14, Ohio 

Edin Co., Dept. A, 207 Main, Worcester 
8. Mass. 

Federal Telephone and Radio Corp., Dept 
F-216, 100 Kingsland Rd., Clifton, N. J. 

General Flectric Co., Electrons Div., 
Schenectady, N. Y 

General Radic Co., 275 Massachusetts Ave., 
Cambridge 39, Mass. 

Servo Corporation of America, New Hyde 
Park, N. Y 

Simpson Electric Co., 5200 W. Kinzie 
Chicago 44, Tl 

Th 


2200 Wright 
(Counter & 


3405 Perkins 


ompson Products, Inc., Electronics Div., 

2969 Ashland Rd., Cleveland 3, Ohio 

Triplett Electrical Instrument Co., Bluff- 
ton. Ohio 

Weston Electrical Instrument Co., 593 
Frelinghuysen Ave., Newark 5. N. J 








INSTRUMENTS, LABORATORY 
STANDARD 

Acme Electr Cory, 12 Water, Cuba 
i 


Biddle Co., James G 1316 Arch, Phila 
elpt 


lelphia 7, Pa 

Bristol Co., 153 Bristol Rd, Waterbury 
20. Conn. 

Brush Development Co., Dept. EM-7, 3405 
Perkins Ave.. Cleveland 14. @hio. 

DeJur Amsco Corp., Dept. EM-10, 45-01 
Northern Blvd., Long Island City 1, N.Y. 

Edin Co., Dept. A, 207 Main, Worcester 
8, Mass. 

Electro Products Laboratories 4501-MU 
Ravenswood Ave., Chicago 40, Tl. 
Freed Instruments Co., Inc., 1730B Weir- 
field, Brooklyn (Eddgewood) 27, N. Y. 
General Electric Co., Apparatus Sales Div., 

Schenectady 5, N. Y. 

TAGliabue Instruments Div., Weston Elee- 
trical Instrument Corp., 614 Frelinghuy- 
sen Ave., Newark 5, N. J. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22. Pa. 

Weston Electrical Instrument Corp., 593 
Frelinghuysen Ave., Newark 5. N. J. 


INSULATING MATERIALS. See follow- 
ing specific headings: 
Cement, Insulating and Sealing 
Ceramics 
Cork and Cork Compositions 
Fabrics, Insulating 
Felt 
Fibre, Vulcanized 
Glass-Bonded Mica 
Insulation, Wire and Cable 
Mica, Molded and Laminated 
Paper, Insulating 
Plastics, Laminated 
Plastics, Molding and Extrusion 
Porcelain 
Rubber and Rubber Products 
Silicones 
Sleeving and Tape, Asbestos 
Tape, Friction and Splice 
Tape and Sheeting, Synthetic Resip 
Tubing, Paper 
Tubing and Sleeving, Braided Fabrie 
Tubing and Sleeving, Extruded Plastie 
Varnishes, Compounds and Resins, In- 
sulating 
Waxes and Compounds 


INSULATION, WIRE and CABLE (Ce- 
ramic and Synthetic) 

Bakelite Co.. A Division of Union Car- 
bide & Carbon Corp., Dept. EO-20, 36 
E. 42 St.. New York 17. N. Y 

Dow Corning Corp., Dept. AE-24, Midland 
Mich. (Silicone) 

du Pont de Nemours & Co., Inc., E. I 
Rubber Chemicals Div. F-4, Wilming- 
ton 98, Del. , 

FKastman Kodak Co.. Rochester 4. N.Y 

General Flectric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 217. 


ELECTRICAL MANUFACTURING 


8 


5 


ae 


Goodrich Chemical Co., B F., Dept. 
GG-12, Rose Bldg., Cleveland 15, Ohie 

Sprague Electric Co. 307 Marshall, North 
Adams, Mass. 

U._ 8. Rubber Co., Rockefeller Center, New 
York 20, N. Y. 


IRONS, SOLDERING. See Soldering 
Irons. 
iSOLATORS, VIBRATION & SHOCK 


See Mountings, Rubber & Synthetic 


JEWEL, LIGHT ASSEMBLIES. See 
Lights, Pilot and Indicator. 


KNOBS and HANDLES, STOCK 
MOLDED 


Chicago Molded Products Corp., 1024 N. 
Kolmar Ave., Chicaguv 51, IL. 

Davies Molding Co., Harry, 1428 N. 
Wells, Chicago 10, IIL. 

Dimco-Gray Co., 210 E. 6th, Dayton 2, 
Ohio 

Garfield Mfg. Co., Garfield, N. J. 

General American Transportation Corp., 
ge Div., 135 S. La Salle, Chicago 
90, ° 

Kurz-Kasch, Inc., 1419 S. Broadwav, Day- 
ton 1, Ohio 

Midwest Molding & Mfg. Co., 4630 W. 
Fullerton Ave., Chicago 39, Ill. 

Raytheon Mfg. Co.. Equipment Sales Div., 
Dept. 6270-KEM, Waltham 54, Mass. 

owe Co., 2799 Lake Melrose Park, 


» 


Rogan Brothers, 8027 N. Monticello Ave., 
Skokie. Ill. 

Sinko Mfg. & Tool Co., 3137 W. Grand 
Ave., Chicago 22, Ill. 

LABELING and GLUING MACHINES 

Potdevin Machine Co., 1278—38th, Brook - 
lyn 19, N. Y. 


LACQUER, cuamets. PAINTS and 


VARNISHES, Fl HING 

Aluminum Co. of America, 1981-M Gulf 
Bldg., Pittsburgh 19, Pa. 

Bakelite Co., A Division of Union Car- 


bide & Carbon Corp., Dept. EO-20, 30 
E. 42 St., New York 17, N. Y. 

Dow Corning Corp., Midland, Mich.. Dept. 
AB-24 (Silicone Resins & Varnishes) 

du Pont de Nemours & Co., E. L., Fin- 
ishes Dept., Wilmington 98. Del. 

Midland Industrial Finishes Co., Wauke 


gan, Til. 
ae Electric Coil Co., Columbus 14. 
0 
Industrial Div. 


Sherwin-Williams Co., 
Cleveland 1. Ohio 


LAMINATED METALS, PRECIOUS ana 
BASE (Sheet, Tube and Wire) 


=" * Co., Inc., 113 Astor, Newark 5 


General Plate Div., Metals and Controls 
Corp 412 Forest, Attleboro, Mass. 

Handy & Harman, 82 Fulton, New York 
os; N. ¥. 

Improved Seamless Wire Co., Inc., 775 
Eddy, Providence 5, Rhode Island 
Makepeace Co., D. E., Attleboro 89. Mass. 

Wilson Co., The H. A., 105 Chestnut St.. 
Newark 5, N. J. 


LAMINATED PLASTICS. See Plastics 


LAMINATIONS, MOTOR and 
TRANSFORMER 


Thomas & Skinner Steel Products Co 
1128 E. 28rd, Indianapolis 5, Ind. 


LAMPS, FLUORESCENT 


General Electric Co., Div. 186-EM-8, Nela 
Park, Cleveland 12, Ohio 

Westinghouse FElectrie Corp., Gateway 
Center. Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


LAMPS, INCANDESCENT and 
INFRA-RED 

General Electric Co., Div. 166-EM-8, Nela 
Park, Cleveland 12, Ohio 

Westinghouse Electric Corp., Gateway 
Center Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


LAMPS, MERCURY VAPOR 

General Electric Co., Div. 166-EM-8, Nela 
Park, Cleveland 12, fo 

Westinghouse Electric Corp., Gateway 
Center. Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


LAMPS, MINIATURE (Pilot and Indl- 
cator) 

General Electric Co., Div. 166-EM-8, Nela 
Park, Cleveland 12, Ohio 

Herzog Miniature Lamp Works, Inc., 12-23 
Jackson Ave., Long Island City 1, N. Y 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave.. 
Pittsburgh 22, Pa. 


LAVA. See Ceramics. 


LAYOUT STEEL BLUE 

meen Co., 2303-F N. 11th, St. Louis 6 
0. 

LENSES, PRESSED GLASS 


Corning Glass Works, Dept. EM-11, Corn- 
_ ing, MX. 

Kopp Glass, Inc., Swissdale, Pa. 

Rodale Mfg. Co., Inc., Emmaus, Pa. 


LIGHTS, MACHINE (Magnifiers) 


Stanley Tools, 183 Elm, New Britain 
Conn, 


LIGHTS, PILOT and INDICATOR 
\ t Product Co., 125 North Ma 
Brockton 64, Ma 


Arrow-Hart and Hegeman Electrie Co. 
103 Hawthorn, Hartford 6, 

Cannon Electric Development Co., Dem 
L-118, 3209 Humboldt, Los Angeles 31, 


Calif. 

Dial Light Co. of America, 42-60 Stewan 
Ave., Brooklyn 37, N. Y. 

— ate. o. 1713 W. Hubbard 8t 
hicago 22, ° 

General Electric Ce., Div., 166-EM-13 
Nela Park, Cleveland 12, Ohio 

Hetherington, Inc., Sharon Hill, Pa. 

Johnson Co, E. F., 206 Second Ave, 
S. W., Waseca, Minn. 

Pass & Seymour, Inc., Solvay Station 
Syracuse 9, N.Y. 

Rodale Mfg. Co., Inc., Emmaus, Pa. 

Square D Co., 4041 N. Bichards, Mi 
waukee 12, Wis. 


LOCKNUTS and LOCK WASHERS 
See Fasteners. 


LOUDSPEAKERS 


Radio Corporation of America, Sectios 
IR41, Harrison, N. J. 


LUBRICATORS, OIL and GREASE 


Acheson Colloids Co., Port Huron, Mich 
(Colloidal Graphite) 

Eynon-Dakin Co., 1847 W. Bethune, De 
troit, Mich. 

Gits Bros. Mfg. Co., 1840 8. Kilbours 
Ave., Chicago 23, Ml, 

Hannifin Corp., 1149 8S. Kilbourn Ave. 
Chicago 24, NIL 

Madison-Kipp Corp., 214 Waubesa, Mad) 
son 10, Wis. 


LUGS and TERMINALS 


Aircraft-Marine Products, Ine., 2100 Pas 
ton, Harrisburg, Pa. 

American Brass Co., Waterbury 88, Conn 
Bead Chain Mfg. Co., 13 Mountain Grove 
Bridgeport 5, Conn. (Hollow Tubular) 
Burndy Engineering Co., Inc., Norwalk 

Conn. 
Cambridge Thermionic Corp., 453 Concor¢é 
Ave., Cambridge 38, Mass. 
Heyman Mfg. Co., Kenilworth 1, N. J. 
Ilsco Copper Tube & Products, Inc., 5748 
Mariemont Ave., Cincinnati 27, Ohio 
International Resistance Co., 409 N. Broad 
Philadelphia 8, Pa. 

Johnson Co., E. F., 206 Second Ave 
S. W., Waseca, Minn. 

Jones Div., Howard B., Cinch Mfg. Corp 
Chicago 24, Ill. 

Krueger & Hudepohl, 5 E. Third, Cis 
cinnatt 2, Ohio 

Mycalex Corporation of America, 30 Rocke 
feller Plaza, New York 20, N. Y. (Glass 
bonded Mica) 

Patton-MacGuyer Co., Chapman St. @ 
Virginia Ave., Providence 5, R. L 
_. Co., 53 Locust Ave., Bloomfield 

N 


Shakeproof, Inc., 2501 N. Keeler Ave. 
Chicago 39, Il. 

—— Mfg. Co., H. B., Battle Creek 

ich. 

Soreng Mfg. Corp., Dept. M-30, 955 
Soreng Ave., Schiller Park, IIL 

Thomas & Betts Co., Inc., 28 Butler 
Elizabeth 1, N. J. 

Thompson-Bremer Mfg. Co., 1640 W. Hub 
bard, Chicago 22, Til. 


MACHINES. See specific headings. 
Balancing; Coil Winding: Die Casting 


Drafting: Engraving; Flexible Shaft: 
Labeling & Glueing: Marking; Micro 
tilm; Molding; Print; Rivet Setting 
Screw Driving: Strippers. Wire; Vibra 


tion Test; Wire and Metal Forming 


MAGNETIC AMPLIFIERS 


Bogue Electric Manufacturing Co., 60 Iow 
Ave., Paterson 3, N. J. 
Magnetic Amplifiers, Inc., 11-54 44tb 

Drive. Long Island City 1. N. Y. 
Magnetics, Inc., E. Butler. Pa. 
Vickers Electric Div., Vickers, Ine., 181f 
Locust, St. Louis 3, Mo. 


MAGNETIC BRAKES. See Brakes, Mag 
netic. 


MAGNETIC MATERIALS. See Stee 
Electrical; Magnets, Permanent; Mag 
netic Recorder components; Powdere¢ 
Metal Products. 


MAGNETIC RECORDER COMPONENTS 


Brush Development Co., 3405 Perkins Ave. 
Dept. EM7, Cleveland 14, Ohio. (Tape 
Wire, Heads, Dises & Drums) 

Driver Co., Wilbur B., 150 Riverside Ave. 
Newark 4, N. J. (Wire) 

Minnesota Mining & Mfg. Co., St. Paul 6 
Minn. (Tape) 

Shure Brothers, Inc., 225 W. Huron, Chi 
cago 10, Ill. (Heads) 


MAGNETIC TOOL HOLDERS & BITS 


Magna Driver Corp., 779 Washingt 
Buffalo 3, N. Y. 


MAGNETS, PERMANENT 


Arnold Engineering Co., Marengo, ML 

Carboloy Department of General Electr: 
Company, 11109 E. 8 Mile Ave., Detroit 
Mich. 

General Magnetic Corp. of Detroit, 10007 
Erwin Ave., Detroit 34. Mich. 

Radio Cores, Inc., Dept. EM 852 8S, 9540 
Tulley Ave., Oak Lawn, Ml. 

Thomas & Skinner Steel Products Co 
1129 FE. 23rd, Indianapolis 5. Ind 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 217. 
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“specialty of the house” is — 
first, choose from hundreds 0 
satisfy your needs—for quick 
second, Daven can effect 
s from standard units 
nts at hand. 


And the 
barreled 
standard units to 
switch delivery 
quick ‘switches’ of change | 
al switches, by using compone 


speci nen 
ao ed, dependability, econ 


That, too, makes for spe 


Write for more detailed data. 


omy. 


= DAVEN® sit 


For the Right Voltage 
in the Right Place 


TRANSFORMERS 


Ferranti Transformers are manufactured in a wide range of 
styles and sizes to meet your control and power problems... 
carefully engineered and painstakingly produced for sound 
and dependable operation. Submit your requirements for our 
engineering service and prompt quotations. 


FERRANTI ELECTRIC, 


30 Rockefeller Plaza * 


INC. 


New York.20, N. Y. 
NORMAL OR HIGH REACTANCE TYPES 
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PULP PRODUCTS DEPARTMENT 


TAO a LU ema 


230 Park Avenue, New York 17, N. Y. 


35 E. Wacker Drive, Chicago 1, Ill. 








OR 100,000,000 
GASKETS + PACKINGS + DIE-CUTS 


for EVERY industry 


Whatever your needs—100 gas- 
kets or 100,000,000 — standard 
materials or special—you can 
rely on Fel-Pro to furnish exactly 
the right item for your particular 
service. The entire facilities of 
three modern plants and over 


30 years of experience in supply- 
ing gaskets, packings and 
die-cuts to industry are at your 
disposal. For FREE Portfolio, 
containing samples of over 50 
materials for solving special 
problems, write TODAY to: 


FELT PRODUCTS MFG. CO., 1536 Carroll Avenue, Chicago 7, Ill. 
Warehouses in: Atlanta, Boston, Dallas, New York, Los Angeles, Oakland, Portiand 


Se eLeTLh meet) 4a? eae cele product 
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MOTORS 





Miniature Timing Motors, Geared 





Subfractional, Under 1/20 Hp. 


Fractional, 1/20, 34 Hp. 





Integral, 1 to 74% Hp. 


Integral, Over 74% Hp. 


Gearmotors 


Generators 


Low Voltages (Under 110) 





TT 


Allis-Chalmers Mfg. Co., 937A, 8. 
Milwaukee 1. Wis 
(KLMNOUQRTUVW) 
Allis Co., The Louis, Milwaukee 7, Wisc. 
(KNQ) 
Baldor Electric Co., 4353 Dunean Ave., 
St. Louis 10, Mo. (FGKLN) 
Barber-Co)man Co., Rockford, Ill. 
(BCEYZ) 

Belgian Electric Sales Corporation, 1 East 
53rd, New York 22, N r. (K-N) 
Bodine Electric Co., 56 W. Ohio, Chi- 
cago 12, Ill. (ABCDEFGHIJQRSTYZ&) 
Bogue Electric Manufacturing Co., 60 
lowa Ave., Paterson 3, N, J. (FGJKL- 

MNOPT VW) 


70th, 





Bristol Motor Co., D of Vocaline Co. of 
America Inc, Old Saybrook, Conr 
(AEY 

Brown Boveri Corp., 19 Rector, New York 
6, N._ Y. (KN) 


Cramer Co., Inc., The R. W., Box 8, Cen- 
terbrook, Conn. (A) 

Crocker-Wheeler Div., Ampere, N. J. (KL- 
NOPQRUVW) 

Cyclohm Motor Corp., Div., 
justries Inc., Dept 
(ABEQTUVY) 

Delco Products Div., 


of Howard In- 
EM-10, Racine, Wis 


General Motors Corp., 


Dayton, Ohio (BFGKLNUVZ) 
Doerr Electric Corp., Cedarburg, Wis. 
(FGKL) 
Eastern Air Devices, Inc., 585 Dean St., 
Brooklyn 17, N. Y. (ABEFJQTU) 
aes Auto-Lite Co., Toledo 1, Ohio 
Electric Motor Corp., Div. of Howard In- 
dustries, Inc., Dept. EM-10, Racine, Wis 
(BCDFGHQRYZ& 
Electric Specialty Co., 171 South St., 


Stamford. Conn. 
(FGJIKLMNOPUVWYZ) 
Electro-Dynamic, Div. of General Dynamics 


Corp., Bayonne, N. J. (KLNOV) 
Electro Engineering Products Co., Inc., 
~ W Lake, Chicago 10, Ill. (BCD- 


Elliott Company, Dept. EM, Jeannette, Pa. 
(KLNOPQRUVW) 

Emerson Electric Mfg. Co., St. Louis 21, 
Mo. (FGJKLMOR) 

Fairbanks-Morse & Co., 600 S. Michigan 
Ave., Chicago 5, Ill. (FELNOPQUVWY) 

Fasco Industries, Inc., 100 Augusta, Ro- 
chester 2, N. Y. (BCDFGHYZ&) 

Ford Instrument Co., 31-10 Thompson 
Ave., Long Island City, N. Y. (FYU) 

Electric Co., 


(Servo 
General Div., 
Schenectady 5, N ; 

(BCDEFGHIKLMNOPQRSTUVWYZ&) 
General Industries Co., Dept. M-11, Elyria 
Ohio (BQYZ) 

Hagen Mfg. Co., Inc., Sub 
Corp., Moline, Il. 
Hansen Mfg. Co., 
(ABCEVXYZ) 
Haydon Co., A. W. 234 North Elm, Wa- 

terbury 20, Conn. (CXZ) 
Haydon Mfg Co. 
rington, Conn. 


Apparatus 


of Fagle Signal 
(ABCDE) 
Inc., Princeton 3, Ind. 


Elm, Tor- 


Ir 25 
(ABCYZ) 








A-C D-C | Univ. |Synch. 
a he t+. * 
-tleitnets 

i : 6 . * + 2° 


. i} «© i ® | 
| 
| 


Heinze Electric Co., 
Mass. (BCDFZ) 

Holtzer-Cabot. Div. of National Pneumatie 
Co., Inc., Boston 19, Mass. 
(BCEFGJIQRUVZ) 

Hoover Co., Kingston Conley Div., 111 
Brook Ave., N. Plainfield, N. J. (PK) 
Howard Industries, Inc., Dept. EM-10, Ra 
cine, Wis. (ABCDEFGHQRTUVYZ) 
Howell Electrics Motors Co., Howell Mich 

(FKNQ) 
Lamb Electric Co., Kent, Ohio 
Depew, N. Y. 


685 Lawrence, Lowell, 


(BCDEFGHIJIQRSZ) 

Marco Industries, Inc., 
(BCFHY) 

Master Appliance Mfg. Co.. Fourth & On- 
tario, Racine, Wis. (CDGH) 

Master Electric Co., Dayton 1, Ohio 
(FGIKLMNOPQRTU VWZ) 

Motoresearch Co., 1600 Junction Ave., Re 
cine, Wis. (BQY) 

Ohio Gear Co 1358 E. 179th, Cleveland 
10, Ohio (Q) 

Packard Electric Div., General Motors 
Corp Warren. Onio (FG) 

Pesco Products Div Borg-Warner Corp., 
24700 N. Miles Rad, Bedford, Ohio 
(CGLZ) 

Pittman Electrical Developments Co., Dept 
119. Sellersville, Pa. (BCDYZ) 

Rae Motor Corporation, P.O. Box 291, Esa- 
cine, Wis. (BCDFGHYZ&) 

Raytheon Mfg. Co., Dept. 6270 EM, Wal- 
tham 54, Mass. (BF) 

Reliance Electric & Engineering Co., 1054 
Ivanhoe Rd., Cleveland 10, Ohio. 
(FGKLNOV) 

Reis Electric Co., Alhambro, Calif. 
(KNQ) 


Inc., Motor Div., 
(BCDEFGJENU) 


Robbins & Myers, 
Springfield 99, Ohio. 

Scruggs Co., Loyd, 1022-32 N. Sixth 8&t. 
Louis 1, Mo. (B) 

Servomechanisms Inc., Post & Steward 
Aves., Westbury, N. Y. (Servo) 

Signal Electric Mfg. Co., Menominee, Mict 
(BCDFGHZ) 

Smith Corp.. A. O., 5715 Smithway, Los 
Angeles 22, Calif. (PKN) 

Star-Kimble Motor Div., of Miehle Print- 
ing Press & Mfg. Co., 206 Bloomfield 
Ave., Bloomfield, N .J. (KLNOQRYZ) 

Sterling Electric Motors, 5401 Anaheim— 
Telegraph Rd., Los Angeles 22, Calif 
(FKNQ) 

Telechron Dept., General pete Sn. 19 

( 





Homer Ave, Ashland, Mass. 

Transicoil Corp., 107 Grand, New York 
13, N. Y. (Servo) 

U. S. Electrical Motors, Inc., Los Angeles 
54. Calif. (FKNQY) 

Wagner Electric Corp., 64°4 Plymouth 
Ave., St. Louis 14. Mo. (FGKLNYZ) 

Wesche Electric Co., B. A. 1626 Vine, 


Ohio (FGKLNOZ) 
Corp., Gateway 
401 Liberty Ave.. 


Cincinnati 10, 
Westinghouse Electric 
Center, Bldg. No. 3, 
Pittsburgh 22, Pa. 
(BCDEFG HJIKLMNOPQRSZ&) 


Ee 


MATERIALS HANDLING EQUIPMENT 


Continental-Diamond Fibre Co., Newark 
13, Del. 
National Metal Edge Box Co., 1212 


Callowhill St., Philadelphia 23, Pa. 
Robbins & Myers, Inc., Crane & Hoist Div., 
Springfield 99, Ohio. 


MERCURY RELAYS, See Relays 
MERCURY SWITCHES. See Switches. 


METALS, LAMINATED. See Laminated 


Metals, Precious and Base. 


METALS, PRECIOUS. See Gold; Lami- 


nated Metal; Platinum; Silver. 


METALS, PRE-PLATED. See 
Metals. 


METALS, RARE 
Fansteel Metallurgical 
cago, Ill 


Corp., North 


6. Ind. 
Wilson Co., The H. A., 
Newark 5, N, J. 
METERS. See Instruments. 


MICA, GLASS-BONDED. 
Bonded Mica. 


MICA, MOLDED and LAMINATED 


Pre-plated 
Chi- 


Mallory & Co., Inc., P. R., Indianapolis 
105 Chestnut St., 


See Glass- 


Farnam Mfg. Co., Asheville, N. C. 

General Electric Co., Chemical Div. 8-11, 
1 Plastic Ave., Pittsfield, Mass. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, TL 

Macallen Co., 16 Macallen, Boston 27, 
Mass 


Mica Insulator Co., Schenectady 1, N. Y 


Mitchell-Rand Insulation Co., Ine., 51 
Murray, New York 7, N. Y. 

National Electric Coil Co., Columbus 16, 
Ohio 

New England Mica Co., Inc., 30 Woert 
Ave., Waltham, Mass. 

MICA UNDERCUTTERS 

Ideal Industries, Inc., 1008 Park Ave., 


Sycamore. Tl. 

MICROFILM EQUIPMENT 

Eastman Kodak Co., Rochester 4, N. Y. 
(Micro-Film Machines) 


MOLDED INSULATION and MOLDED 
PRODUCTS. See Ceramics, Mica, Plas- 
tics, Rubber. 

MOLDING MACHINES, PLASTICS 


Kux Machine Co., 6725 N. Ridge, Chi- 


cago 26, > 
Stokes Machine Co., F. J., 5996 Tabor 
Rd., Philadelphia 20, Pa. 


MOLYBDENUM—Sheet and Wire 


(See also Contacts) 
Fansteel Metallurgical Corp., North Chi- 


(Sheets, Plate, Tape, Tubes, Rings, cago, ih. ? 

Segements, Washers, etc.) a ag Co., Inc., P. Fs, Indianapolis 
Brand & Co., Inc., William, Dept. EM-11, ’ ‘ 

North Valley, Willimantic, Conn. MOTOR BASES, ADJUSTABLE 
Yontinental-Diamond Fibre Co., Newark Allis-Chalmers Mfg. Co., 937A 70, Mil- 

13. Del. waukee 1, Wis. 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 217. 


ELECTRICAL MANUFACTURING 





General Electric Co., ae Sales 


Div., Schenectady 5. N. Y. 
Overly-Hautz Co., 11500 Madison Ave.. 
Cleveland 2, Ohio. 


MOTOR CONTROLS and STARTS 
See Controllers, Motor; Push Button 


Stations 
MOTORS. See motor ta n page 376 


MOUNTINGS, RUBBER and 
SYNTHETIC 


Barry Corp., 708 Pleasant, 


Mass. 
Co., 424 N. Wood St., 
ll 


Watertown 72, 


Lavelle Rubber 
Chicago 22, ‘ 

Lord Mfg. Co., Erie, Pa. 

Minnesota Rubber & Gasket 
Wooddale Ave., St. Louis 
neapolis 16, Minn. 

Standard Products Co., Dept. 1, 2130 W. 


Co., 3630 
Park, Min- 


110 St.. Cleveland 2, Ohio. 

U. S. Rubber Co., Rockefeller Center, New 
York 20, N. Y. 

Van Cleef Bros., Inc., 7800 Woodlawn, 


Chicago 19, Ill 


MOVEMENTS, CLOCKS and TIMING 


Bristol Co., The, 153 Bristol Fed., Water- 
bury 20. Conn. 
Haydon Co., A. W. 234 North 

terbury 20, Conn. 
Haydon Mfg. Co., 
rintgon, Conn. 
Telex Dept.. 
Ashland, Mass 


Elm, Wa- 
Inc., 2536 Tor- 


Ca... 


Elm. 


General Electric 


nron 


NAME and INSTRUCTION PLATES 


Avery Adhesive Label Corp., 1616 S. Calli- 
fornia St.. Monrovia. Calif. (Adhesive 
Labels) 

Chicago Show Printing Co., 2628 N. Kil- 
dare, Chicago 39, Ill. 

Chicago Thrift-Etching Corp., 1555 No. 


Sheffield Ave., Chicago 22, TIL. 
Continental-Diamond Fibre Co., Newark 
13, Del. 


Electric Auto-Lite Co.. Port Huron, Mich. 
General Electric Co.. Chemical Dept. 8-11, 


1 Plastics Ave., Pittsfield. Mass. (Plas- 
tics) 

Mica Insulator Co., Schenectady 1, N. Y. 
(Plastics) 


NICKEL and NICKEL ALLOYS 
(Rod, Sheet, Tubing, Wire) 


American Brass Co., Waterbury 
(Cupro- Nickel) 

Chase Brass & Copper Co., 
Waterbury 20, Conn 

Driver Co., Wilbur B., 
Ave., Newark 4, N. J. 

Driver-Harris Co., Harrison, N. J. 

International Nickel Co., Inc., 67 Wall, 


20, Conn. 
Dept. EM 1052, 
150 Riverside 


New York 5, N. Y 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y 

NICKEL SILVER 
(Rod, Sheet, Tubing, Wire) 

American Brass Co., Waterbury 20, Conn 


Chase Brass & Copper Co., Dept. EM 1052, 
Waterbury 20, Conn. 

Federated Metals Div., American Smelt- 
ina Refining Co., 120 Bway, N. Y. 1, 
N 


Revere Copper & Brass Inc., 230 Park, 
New York 17, N. Y. 
Seymour Mfg. Co., The, Seymour, Conn 


NON-MAGNETIC IRON and STEEL 
See Steel, Stainless. 


NUTS. See Fasteners. 
NUT RUNNERS. See 


and Equipment; 
chines. 


Tools 
Ma- 


Pneumatic 
Screw-Driving 
OHMMETERS. See Instruments. 

OILERS. See Lubricators, 


OSCILLOSCOPES 
Federal Telephone and Radio Corp., Dept. 


Oil or Grease. 


F-216, 190 Kingsland Fed.. Clifton, N. J. 
General Electric Co., Electrons Div., 
Schenectady, N. ¥ 
Radio Corporation of America, Section 


TR41. Harrison, N. J 

Simpson Electric Co., 5200 W. Kinzie, 
Chicago 44, TI. 

Triplett Electrical Instrument Co., Bluff- 
ton, Ohlo : 


Waterman Products (Co., Inc., 2445-68 
Emerald St., Philadelphia 25, Pa. 

OSCILLOGRAPHS. 
See Instruments. 

OVENS, INDUSTRIAL 

Young Br rs 1821 Columbus Rd., 
Cleveland Ohio 


PACKAGING. See Bores and Crates: Con 
tainers. Packaging and Shipping. 


PACKINGS. See Gaskets. 


PAINTS. See Lacquers, 


Enamels, 
& Varnishes 


Paints 


PALLADIUM. See Platinum and Platinum 
Products. 


PANEL CONTROL UNITS 


Allen-Bradley Co., 1816 S. Second, Mil- 
waukee 4, Wis. 

Arrow-Hart & Hegeman Electric Co., 108 
Hawthorn, Hartford 6, Conn. 

Bristol Co., The, 153 Bristol Rd., Water- 
bury 20, Conn. 


To communicate with any manufacturer whose name appears 
in this issue use READER INOUIRY FACILITY, page 217. 
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~~ Signal Corp., 202 20th, Moline 1 


Electric Co., Sales | 
Div., Schenectady 5, N. Y. 
Heinemann Electric Co., 99 Plum, Tres- 


ton, N. J. 

Industrial Control Panel Co, 249 B 
Illinois, Chicago 11, Ml. | 

Square D Co., 4041 N. Richards, Milwav | 


kee 12, Wis. 


vt 


General Apparatus 


Ward Leonard Electric Co., 34 South, | 
Mount Vernon, N. Y. | 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave. 
Pittsburgh 22, Pa. 

PANELS, DIAL. See Dials and Panel 


PANELS, SHEET STEEL. See Cabinets | 
Sheet Metal. | 


PAPER, INDUSTRIAL 


Cottrell Paper Co., Inc., Fall River, Masa 
Mosinee Paper Mills Co., Mosinee, Wis | 
West Virginia Pulp and Paper Co., 28¢ 


Park Ave., New York 17, N. Y. 
PAPER, INSULATING 
Acme Wire Co., 1255 Dixwell Ave., Nev | 


Haven 14, Conn. 
Oe ae Fibre Co., Newarb 
el. 





Cottrell Paper Co., Inc., Fall River, Mass. | 
General Electric Co., Chemical Div. | 
8-11, 1 Plastics Ave., Pittsfield, Mass 
Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Tl. 
Irvington Varnish & Insulator Co., Irv . “ . ” 
mae tl eS , Cc Do you keep your hermetically sealed motors “surgically clean 
Johns- Manville, Box 290, New York 16 then ruin a good job by using an inferior quality paper? 


Mica. Wastitatoe Co: ,. Schenectady 1. No¥ Too late you'll find an orifice-clogging wax sludge formed 


a ae ee Se, ite © in the sealed unit. That's why so many smart winders demand 
Mosinee Paper Mills Co., Mosinee, Wis Copaco. Its very low percentage of extractables has nicknamed 
a ee Se Se, Se it “hermetically pure”. Only the finest selected raw materials 
Natvar Corp., 207 Randolph Ave., Wood are used. Write for our new Data Sheet and samples. 

bridge, N. J 
National Vulcanized Fibre Co., Wilming 

ton 99, Del 
West Virginia Puln and Paper Co., 231 ~ 

Park Ave., New York 17, N. ¥. Representatives 

Everywhere 

PAPER. PHOTOGRAPHIC REPRO 

DUCTION 
Bruning Co., Inc., Charles, Dept. E-103 


Teterboro, N. J. 
Eastman Kodak Co., Rochester 4. VN. ¥ 











PAPER TRACING. See Tracine Cloth | 
and Paper. 
idee caine aa OTTRELL PAPER COMPANY 
Electronic Parts Manufacturing Co., 508 INCORPORATED 
25th St., Union City, N. J 5 
Tungsten, Molybdenum, Nickel and Al- FALL RIVER, MASSACHUSETTS 
Wire & Coil Forms; Filaments, 
Leads, et 
PARTS FEEDERS, SELECTIVE 
Detroit Power Screwdriver Co., 2817 W 
Fort. Detroit 16. Mich. (Hopper Units 
Syntron Co., Homer City. Pa. (Vibrator 


PENCILS, DRAWING 


Koh-I-Noor Pencil Co., Ine., Bloomsbury 
N. J. Ter mils 
surface mounting 
PERMANENT MAGNETS. See Magnet 

Permanent. 


PHOSPHOR BRONZE 
(Rod, Sheet, Tubing, Wire) 


American Brass Co., Waterbury 20, Cone 
Chase Brass & Copper Co., Dept. EM 1053 
Waterbury 20, Conn. 
Mallory & Co., Inc., P. R., Indianapeli 
Inc., 


6, Ind. 

Revere Copper & Brass, 230 Part 
Avenue. New York 17, N. Y¥ 

Seymour Mfg. Co., Seymour, Conn. 


Octal base type 
RUM ne) 
dust cover 


PHOTOELECTRIC CELLS AND TUBES 


Bradley Laboratories. Inc., 168 Columbus ss 
New Haven 11, Conn 


This vibration and 


General Electric Co., Electronics Div : 
Thompson Rd., Syracuse, N. Y shock-proof Midget 
International Rectifier Corp., 6809 8 Type Relay is the answe: 
Victoria Ave., Los Angeles 43, Cal. yP y . 
Radio Corporation of America, Sectior to numerous applications 
TR41, Harrison. N. J ppabadad where unfailing operation ~ 
Vickers Electric Div.. Vickers, Inc., 1817 header for . 
i Gt outs + . solder is necessary. In fact, it is 


Weston Electrical Instrument Co.. 593 Fre PUT att ry 


linghuysen Ave., Newark 5. N. J 
PHOTOELECTRIC CONTROLS 


General Electric Co., Apparatus Sales Div 
Schenectady 5, N. Y 


built to meet rigid Army 
and Navy specifications. 
This “rugged little space 

saver’ is a compact, 


Mercoid Corp... 4227 W. Belmont Ave multiple contact relay 
Chicago 41, Ml. which has been developed 

Westinghouse Electric Corp., Gatewa: over ve Spe 2e 
Center. Bldg. No. 3, 401 Liberty Ave ver years of specialized 
Pittsburgh 22. Pa. Ta ato engineering in the field by 


modified AN 
ie 714 
connector 


Weston Electrical Instrument Corp., 5! Sion: : eri ; 
Kakusan ann oon eS a ee 
of a comprehensive line 
of relays and signals of 

various designs and sizes. 


PILLOW BLOCKS. See Blocks, Pillow 


PINS, COTTER LOCK. 
Fasteners 


PINS, SEAMLESS 


Bead Chain Mfg. Co., 
Bridgeport 5, Conn. 

Waterbury Brass Goeds, 
American Brass Co., 
Conn. 


AND Re 





Write for Bulletin mrR-2 





13 Mountain Grove 


Branch of th 
Waterbury 20 


Engineering Representatives in Principal Cities. 


RELAYS 


PLASTICS, COLD MOLDED & 
INORGANIG. See Ceramics. 


SIGNAL 


ENGINEERING 6 
ht a tae 


MFG CO 


NEW YORK 
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NEI 


MAGNA BIT 
HOLDER 


Hand starting or pre-positioning screws 


in assembly operations is no longer necessary ; 
a high energy permanent magnet in bit chuck 
“i: S holds the bit and ene rgizes it with 10 times 


the “pull” 
Labor costs are 














slot or recess. 


spiral drivers 


a- 


Bit holders available for all makes of power and 


ilso super hardened tool steel in- 


sert bits for all types and sizes of screws. 


Permanently Magnetic Magna-Tip Hand 
; Screw Drivers . 


bits for all types and 
sizes of screws 


head screws 


U. S. Patent No. 2,550,775 


Write for folder 80-E, information and prices: 


and Magna-Tip Hex Drivers for hex 


ECC Ea at ee) te 


779 Washington St. 
7 







TERMINAL 


e Big 
e All Styles and sizes 


Variety 


e For aircraft—radio—tele- 


phone—Motor and generator 
manufacturers—etc. 


Free samples and literature 
upon request 


National Band & Tag Co. 


Dept. 9-581, NEWPORT, KY. 


dl 


canes 


J oe 

recision“™ 

products : 
wi 


wit 


7m * 


For 





METAL 


marking cables, 


Buffalo 3, N. Y. 


leads, 


bundling groups of wires! 


e Easy to apply 
e Aluminum, Steel, Brass or Zine 


to hold the screw firmly on bit. 
eut. 
Reduces bit costs through the use of super 
hard, low-cost interchangeable insert bits. 
Reduces bit wear and replacement since the 
energized bit seats itself positively in the screw 


=——— 


IDENTIFICATION 
TAGS OF EVERY 
DESCRIPTION 


and 





LOCATION 


Write for samples 


UNZEL CORD & WIRE CO. 


4723-31 MONTROSE AVENUE, CHICAGO 41 


MEANS 


QUICK 


SERVICE 





PLASTICS-CUSTOM MOLDERS, 
EXTRUDERS and FABRICATORS 


Alden Products Co 125 North Mai: 
Brockton 64, Mass 
American Hard Rubber Co., 
New York 13 as 
Asbestos-Textile Div., Raybestos-Manns: 
tan, Inc., Manheim, Pa. 
Barber-Colman Co., Rockford, Ill. 


1l Merce: 


Chicago Molded Products Corp., 1024 N 
Kolmar Ave., Chicago 51, IIL. 

a Diamond Fibre Co., Newark 

e 

Crane Packing Co., 1824 Cuyler Ave., Chi 
cago 13, Ill. 

—) Inc., 757 Hertel Ave, Buffalo 7, 

Davies Molding Co., Harry, 1428 N. Wells 
Chicago 10, Tl. 


Dayton Rogers Mfg. Co., Minneapolis 7, 
Minn. 

Dimco-Gray Co., 210 E. 6th, Dayton 2, 
Ohio 

Electric Auto-Lite Co., 723 New Center 
Bldg., Bay Mfg. Div., Bay City, Mich. 
Erie Resistor Corp., Erie, Pa. 


Federal Telephone and Radio Corp., Dept. 
F-216, 100 Kingsland Ed., Clifton, N. J. 

Formica Co., 4645 Spring Grove Ave., 
Cincinnati 32, Ohio 

General American Transportation Corp., 
a Div., 135 S. La Salle, Chicago 
90, 3 


General Electric Co., Chemical Div. 
8-11, 1 Plastics Ave., Pittsfield, Mass 

General Industries Co., Dept. PB, Elyria 
Ohio 

General Products Corp Union Spring 
a. oe 

Cries ete ou. 108 Willow Ave 
New York 54, N. 


Irvington Varnish L Insulator Co., 
ington 11, N. 

Kuhn & Jacob Molding and Tool Co 
1204 Southard, Trenton 9, N. J. 


Irn 


Kurz-Kasch, Inc., 1419 8. Broadway 
Dayton 1, Ohio 

Midwest Molding & Mfg. Co., 4630 W 
Fullerton Ave., Chicago 39, Ill. 


Natvar Corp., 
bridge, N. J. 

Phalo Plastics Corp., Commercial & Fos 
ter, Worcester, Mass. 

Plastics Division, Americar 
Transportation Corp., LaSalle 
Chicago 90, IIL 

Plastic Research Products. Urbana, Ohio 


Polymer Corp. of Pennsylvania, Readir 


207 Randolph Ave., Wood- 


General 
135 So. 


a 
Pyramid Plastics Inc., 
Chicago 7, 


554 F West Polk 


Raytheon Manufacturing Co., Equipment 
Sales Div., Dept. 6470-EM, Waltham 
54, Mass. 

Richardson Co.., 2799 Lake St., Melros: 
Park, Ill 

Rogan Brothers, 8027 N. Monticello Ave. 
Skokie, Tl. 

Rostone Corp., 123 So. Earl Ave., Lafs 
yette, Ind. (Inorganic) 

Sinko Manufacturing & Tool Co., 3137 W 
Grand Ave., Chicago 22, Il. 

Synthane Corp., 25 River Road, Oaks, Pa 

+ ee Co., 617 N. 10th. Camder 

PLASTICS-LAMINATED 


FABRICATORS 


Auburn Manufacturing Co., 308 Stack 
Middletown, Conn. 

Barber-Colman Co., Roekford, Ml. 

Chicago Molded Products Corp., 1024 N 
Kolmar Ave., Chicago 51, Il. 

Continental-Diamond Fibre Co., Newark 15 
Delaware. 

Electric Auto-Lite Co., 723 New Center 
Blidg.. Bay Mfg. Div., Bay City, Mich 

Formica Co., 4645 Spring Grove Ave.. 
Cincinnati $2, Ohio 

General Industries Co., Dept. PB, Elyria 


Ohio. 
Kurz-Kasch, Inc., 1419 8. Broadway 
Dayton 1, Ohio. 
Mica Insulator Co., Schenectady 1, N. Y 
Midwest Molding & Mfg. Co., 4630 W.. 


Fullerton Ave., Chicago 39, Ill 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 

Pyramid Plastics Inc., 554 F West Polk, 
Chicago 7, Ill. 

Richardson Co., 2799 Lake St., 
Park, IIl. 

Ryerson & Son, 
Nl 


Melrose 
Joseph T., Chicago, 


Taiver Rd., Oaks, Pa. 
Dept. EM-6, Norristown. 


Camden 1, N. J. 


Inc., 


Synthane Corp., 25 
Taylor Fibre Co., 


Pa. 
U. S. Gasket Co., 
Westinghouse Electric Corp.. Gateway 
Center, Bidg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


PLASTICS, LAMINATED (Sheets, 
& Tubes) 


Aircraft-Marine Products Inc., Amplifilm 
Div., 2100 Paxton, Harrisburg, Pa. (Di- 
electric Sheets) 

Bakelite Co., A Division of Union Carbide 
& Carbon Corp., Dept. EO-20, 30 E. 
42nd, New York 17, N. Y. 

Cleveland Container Co., 6201 Barberton 
Ave., Cleveland 2, Ohio (Tubes) 

Continental-Diamond Fibre Co., Newark 
13, Delaware 

Durez Plastics & Chemicals Inc., 1312 
Walck Rd. North Tonawanda, N. Y. 

Eastman Kodak Co., Rochester 4, N. Y. 

Formica Co., 4645 Spring Grove Ave., 


Cincinnati 32, Ohio 
General Electric Co., Chemical Div. 8-11, 
Pittsfield, Mass. 


1 Plastics Ave., 


Rods 


Glastic Corp., The, 1823 E. 40 St., 
Cleveland 3, Ohio 
Insulation Manufacturers Corp., 565 W 


Washington Blvd., Chicago 6, Ill. 
Mica Insulator Co., Schenectady 1, N. Y. 
Mitchell Rand Insulation Ce, Inc., 51 


Murray, New York 7, N. 


To communicate with anv manufacturer wt 










National Plastics Products Co., Odenton, 
Md 

Polymer Corp. of Pennsylvania, Reading 
Pa. 

Precision Paper Tube Co., 2035 West 


Charleston, Chicago 47, 
Pyramid Plastics Inc., 554 F West Polk, 
Chicago 7, IL 
Richardson Co., 2799 Lake St., Melrose, Il. 
—— & Son, Inc., Joseph T., Chicago, 
Synthane Corp., 25 River Rd., Oaks, Pa. 
Taylor Fibre Co., Dept. EM-6, Norristown 


Pa. 

Westinghouse Electric Corp., Gateway 
Center. Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa. 

PLASTICS—MOLDING. CASTINGS AND 

EXTRUSION COMPOUNDS 


Alkyd Molding Compound (T) 


Cellulose Acetate (A) 
Cellulose Nitrate (R) 
Epoxy Resins qm) 
Ethyl Cellulese (B) 
F luorocarbons (P) 
Melamine- Formaldehyde (Cc 
Methyl Methacrylate (D) 
Phenolics (E 
Polyamide (Nylon) (G 
Polyethylene (H 
Polystyrene (F 
Polyester Resins (Q 
Silicone Resins (8 
Urea Formaldehyde (J) 
Vinyl Acetal (L) 
Vinyl Alcohol (K) 
Vinyl Chloride (Vv) 
Vinyl Chloride— 
Vinylidenechloride (W) 
Viny! Chloride Acetate (M) 
Vinylidene Chloride (N) 
Ackerman Plastic Molding Div., The Con 
solidated Iron-Steel Mfg. Co., 1290 B 
53rd, Cleveland 14, Ohio 


Bakelite Co., A Division of Tnion Carbide 
& Carbon Corp., Dept. EO-20, 30 E 
42na, New York 17, N. Y. (EFHJM@G 
UV) 

Ciba Co., Inc., 627 Greenwich, Nee 

York 14, N.Y. (U0) 

Dow ¢ nit Corp Dept AF-24 Mid 
land, Mich. (S) 

du Pont de Nemours & Co., Inc., E. 1. 
Polychemicals Dept., 350 Fifth Ave 
New York i. N. Y. (ADGKLPR) 

Dure Plast & Chemicals Tr 1312 
Walck Ra. North Tonawanda, NY 
(E) (Casting Resins) 

General Electric Co., Chemical Div. 8-1) 
1 Plastics Ave., Pittsfield. Mass. (FFQS 

Glastiec Corp., The, 1823 E. 40 &t 
Cleveland 3. Ohio (Q) 

Goodrich Chemical Ce RnR. F., Dept. GG 
12 Rose Blas Cleveland 15 Ohir 

NVW 

Hercules Powder Co., 

Dept., 971 Market, Wilmington, Dela 


ware (AB) 
The M. W.. Sub. of Pull 


Kellogg Co., } 
man, Inc., P. O. Box 469, Jersey City 
3, N. J. (P) 

Ine., Chemical Divisi~ 
Pittsburgh 19, Pa. (F 


Koppers Co., 
Dept. EM-1 
Room 5801, Plas 
Springfield 2, Mase 


Cellulose Products 


Monsanto Chemical Co., 
tics Division, 
(REF V) 

Plastic Research Products, Urbana. Ohio 

Polymer Corp. of Pennsylvania, Reading 
Pa 

mipeerteen Co., 2799 Lake, Melrose Part 
Ti. (FE) 


Rogan Brothers, 8027 N. Monticello Ave. 


Skokie. Ill. (CEJ) 

Rostone Corp., 123 S. Earl Ave., Lafayette 
Ind. (H) 

". S. Rubber Co., Rockefeller Center 
New York 20. N. Y. 

PLATINUM and PLATINUM PROD- 
UCTS (See also Contacts) 

Beker, & Co., Inc., 113 Astor, Newark 8. 

Brainin Co., C. S., 318 Washington, Mt 
Vernon, N. Y. 

General Plate Div., Metals and Controls 
Corp 112 Forest, Attleboro, Mass. 
Handy & Harman, 82 Fulton, New Yor’ 

8, N. Y. 
Ney Co., J. M., 371 Elm, Hartford 1. 
Conn 


Wilson Co.. The H. A., 105 Chestnut St. 
Newark 5, N. J. 
PLIERS 


Klein & Sons, Mathias, 3200 Belmom 


Ave., Chicago 18, Ml. 

Sargent & Co., Dept. 13J, 45 Water, New 
Haven, Conn. 

PLUGS AND RECEPTACLES 

Alden Products Co., 125 North Main, 
Brockton 64, Mass 

Arrow-Hart & Hegeman Electrie Ce. 
103 Hawthorn, Hartford 6, Conn. 

Automatic Elec. Sales Co., 1033 W. Vas 


Buren, Chicago 7, Ill 

Belden Mfg. Co., 4633 W. Van Buren. 
Chicago 44, Tll. 

Cannon Electric Development Co., Dem 
I,-118 °09 Humboldt, Los Angeles 31, 
Calif 

Cornish Wire Co., Ine., 50 Church, New 
York, N. Y. 

General Electric Co., Construction Mate 
rials Div., Bridgeport 2, Conn, 

Johnson, E. F., 206 Second Ave. 8. W.. 
Waseca, Minn. 

Jones Div., Howard B., Corp. 
Chicago 24, Ill 


Cinch Mfg. 


Kulka Electric Ce., Dept. T, 30 South. 
Mt. Vernon, N. Y. 
Packard Electric Div., General Motors 


Corp., Warren, Ohio 
Pass & Seymour, Inc., Solvay Station, 


Syracuse 9, N. Y. 
Riverside Electrical Mfg. Co., 
Michigan Ave., Dearborn, Mich 
Royal Electric Co. Inc., Pawtucket, 


1023) 
R. I 


ace nme anvears 


in this issue use READER INQUIRY FACILITY, page 217. 


ELECTRICAL MANUFACTURING 





ev 6S 


? 


Russell & Stoll Co., Inc., 125 Bare 
New York 7, N. Y as 


U. 8. Rubber Co., Rockefeller Center 
New York 20, N. Y. 


PLUGS, EXPANSION 


Wrought Washer Mfg. Co., 2200 4 
Milwaukee 7, Wis. ae 


PNEUMATIC TOOLS and EQUIPMENT 
Keller Tool Co., Grand Haven, Mieh. 


PORCELAIN. See Ceramics 


POSTS, BINDING 


Bead Chain Mfg. Co., 13 Mountain Grove, 
Bridgeport 5, Conn, 
Superior Electric Co., 83 Laurel &t., 
Bristol, Conn. 


POTENTIOMETERS. 

(See also Rheostats). 
Allen-Bradley Co., 1318 8, 

Milwaukee 4, Wis. a ee 
Bristol Company, 158 Bristol Rd., Bris- 
tol, a. ; 

“lectronics -» 40- ‘ 
oe aie .™ 40-33 Main Ave., 
DeJur Amsco Corp., Dept. EM-10, 45-01 

Northern Blvd., Long Island City 1, N.Y. 
Fairchild Camera « instrument Corp., 
Dept. 140-30L, Park Ave., Hicksville, 
a 

elip orp.. § sadena, Calif 
International Resistance Co., ‘ road, 
Philadelphia 8, Pa o_o , 
Minneapolis- Honeywell Regulator Co., 
Industrial Div., 4466 Wayne Ave., Phila- 
one he to Pa. 

mite Manufacturing Co., 48 rnoy 
St.. Chicago 44, til, denne 
Stackpole Carbon Co., St. Marys, Pa. 
Weston Electrical Instrument Corp., 598 
Frelinghuysen Ave., Newark 5, N. J 


POTS and LADLES, MELTING 
Drake Electric Works, Ine., Lincoln 
Ave., Chicago 13, Ill a 


General Electrie Co., Ap 
an ob foveratus Seles Div., 


Robinson, Inc., ‘Edward E., 95 Park 
« Nutler ie x. a E., 95 Ave., 
-Warm 
Bey ae c ., 565 N. Chestnut. 
Vulcan Electric Ce., Danvers 3, Mass. 


POWDERED METAL PRODUCTS. (See 
a ngs and Bushings: Contacts) 
wi Hebe pak SOS Om 
Gitecn oe con a ie 
dan "ees oe, 570 8. Mill ‘aie 
Castle, Pa. ; 


Mallory & Co., Ine., 
re. ne., P. B., Indianapolis 


Moraine Products Div. of General 
Dayton, Ohio a 
Radio Cores, Ine.. Dept. EM 852 8. 9540 
ean — , Lawn, Ill. 
ackpole arbon o., St. ° 
(Iron Cores) a 
Superior Carbon Products, Inc., 9114 
ge Ave.. Cleveland 4, Ohi 


) 
United States Graphite Co., 1621 
Saginaw, Mich. ae 


POWDERS, METAL 
Han & H 
A ~ arman, 82 Fulton, New Yors 


New Jersey Zinc Co., 160 Front, New 
Copper 


York 7, N. Y¥. (Brass, Bronze, 
and Zinc) 


POWER SUPPLY UNITS 

American Television & Ra 

ae ol Minn. er as 
rus evelopment Co., 3405 Perkins Ave., 
Dept. EM7, Cleveland 14, Ohio. 

Electro Products Laboratories, 4501-MU 
Ravenswood Ave., Chicago 40, TIL. 

Fansteel Metallurgical, North Chicago, Tl 

Federal Telephone and Radio Corp., 
Passaic Ave., E. Newark, N. J. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y¥ 


Mallory & Co., Inc., P. R., Indianapolis 
6, Ind 


Raytheon Mfg. Co., Equipment Sales Div., 

_ Dept. 6270-EM, Waltham 54, Mass. 

Servomechanisms Inc., Post & Steward 
Aves., Westbury, N. Y 


Superior Electric Co, 88 Laure) At 
Bristol, Conn 


PRE-PLATED METALS 


Aluminum, Brass, Copper, Steel, Zine 
Sheet & Strip 
American Nickeloid Co., Peru 3, Tl. 


PRESSES, HYDRAULIC 


Hannifin Corp., 1149 8S. Kilb 
Chicago 24, 1 a ae 


Stokes Machine Co., F. J., 5996 Taber 
Rd., Philadelphia 20, Pa. 


PRESSES, MOLDING. See Molding Ms- 
chine. Plastics. 


PRINT MACHINES 


Bruning Co., Charles, Dept. E-102, Teter 
boro, N. J. 


wets. V-TYPE. See Drives, VY 
elt. 


PUMPS 


Allis-Chalmers Mfg. Co., 937A 8, 70th 
Milwaukee 1, Wis. 


Fairbanks, Morse & Co., 600 8. Michigan 
Ave., Chicago 5, 

Pesco Products Div., Borg-Warner Corp. 
24700 N. Miles Rd., Bedford, Ohio 

Robbins & Myers, Inc., Pump Div.. 
Springfield 99, Ohio 

Robinson, Inc., Edward E., 95 Park Ave 
Nutley 10, N. J. (Metering) 

Scintilla Magneto Div., Bendix Avistie 
Corp., Sidaey, N. Y. (Diesel Fuel) 

Stokes Machine Co., F. J., 5996 Tabe 
Rd., Philadelphia 20, Pa. 

Tuthill Pump Co., 939 E. 95th, Chieago 18 
Ill, 


PUSH BUTTON STATIONS 


Allen-Bradley Co., 1316 S. Second, Mw 
waukee 4, Wis. 

Allis-Chalmers Mfg. Co., 937A 8, 
Milwaukee 1, Wis. 

Arrow-Hart & Hegeman Electric Co., 18: 
Hawthorn, Hartford 6, Conn. 

Automatic Electric Sales Corp., 1008 W 
Van Buren, Chicago 7, Ill. 

General Electric Co., Apparatus Sales Div 
Schenectady 5, N. Y. 

Micro Switch Div., Minneapolis-Honeywe! 
Regulator Co., Freeport, Ill. 

National Acme Co., 176 E. 131st, Cleve 
land 8, Ohio 

Square D Co., 4041 N. Richards, MUD 
waukee 12, Wis. 

Ward Leonard Electric Co., 34 South, Mt 
Vernon, N. Y. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave. 
Pittsburgh 22, Pa. 


PYROMETERS 


ee Co., 153 Bristol Rd., Waterbun 

vi, onn., 

Minneapolis - Honeywell Regulator Co. 
Industrial Div., 4466 Wayne Ave, 
Philadelphia 44, Pa. 

Richards Co., Inc., Arklay 8., Newton 
Highlands 61, Mass. (Insulators, Ter- 
minal Heads, Tubes & Wires) 

Servo one of America, New Hyde Park 


TAGliabue Instruments Div., Weston Blee 
trical Instrument Corp., 614 Fre! 
sen Ave., Newark 5, N. J. 

Thermo Electric Co., Dept. N, Fairlaw 


REACTORS. See Transformers. 


RECORDERS, GRAPHIC 
(See Instruments). 


RECORDER COMPONENTS, MAGNETIC 
(See Instruments). 


RECTIFIERS, DRY METALLIC 
Acme Electric Corp., 3512 Water, Cuba, 
= ¥ 


Automatie Electric Sales Corp., 10383 W 
Van Buren, Chicago 7, Ill. 

Belcon Rectifiers Div. of Bogue Electris 
Manufacturing Co., 60 Iowa Ave., Pater 
son 3, N. J. (Selenium) 

Bradley Laboratories, Inc., 169 Columbus 
New Haven 11, Conn. (Selenium & Cop 
per Oxide) 

Fansteel Metallurgical Corp., Rectifie 
Div., North Chicago, Ill. (Selenium) 
Federal Telephone & Radio Corp., 195 

Kingsland Rd., Clifton, N. J. 

General Electric Co., Apparatus Sales Div 
Senenectady 5. N. Y. (Germanium Di 
ode, Copper Oxide, Selenium) 

Hollywood Bronze Supply, 1624 E Firs 
Los Angeles 33, Calif. 

International Rectifier Corp., 6809 So. Vie 
toria Ave., Los Angeles 43, Cal. (Sele 
nium) 

International Resistance Co., 469 3 
Broad, Philadelphia 8. Pa 

Kotron Kectifier Corp., 56 Clark, Neward 
4, N. J. (Selenium) 

Mallory Co., Inc., P. R., Indianapolis ¢ 
Ind. (Magnesium-Copper Sulphide) 

Radio Receptor Co., Ine., Seletron & 
Germanium Div., 251 W. 19 St., New 
York 14, N. Y. (Germanium Diode 
Selenium) 

Sarkes Tarzian, Inc., Rectifier Div., Dept 
M-5. 415 N. College Ave., Blooming- 
ton, Ind. 

Syntron Company. Homer City, Pa. 


Vickers Electric Div Vickers. Inc., 181f 
Locust, St. Louis 3. Mo Selenium) 
Westinghouse Electric Corp., Gateway 


Center, Bldg. No. 3, 401 Libertv Ave 
Pittsburgh 22, Pa. 


RECTIFIERS, MERCURY ARC 


Allis-Chalmers Mfg. Co., 937A 8. 1 
Milwaukee 1, Wis. 

General Electric Co., Apparatus Sales Div 
Schenectady 5, N. Y. 

Radio Corporation of America, Sectio 
TR41, Harrison, N. J. 

Westinghouse Electric Corp., Gatewa: 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa. 


REGULATORS, MOTOR SPEED. Se 
Controllers, Motor. 


REGULATORS, TEMPERATURE. Be 
Thermostata. 


REGULATORS, VOLTAGE. See alse 
Transformers. Variable- Voltage. 


me Electric Corp 3512 Water, Cuba 

My B 

Allis-Chalmers Mfg. Co., 937A 8. 76 
Milwaukee 1, Wis. 

Amperite Co., Inc., 561 Broadway, New 
York 12, N. Y. 

Bogue Electric Manufacturing Co., 60 lows 
Ave., Paterson 3, N. J. 

Burlington Instrument Co., Dept. D-113, 

Burlington, Iowa 


\ 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page at7. 
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STANDOUT 
yt ited 





Spotlight your product with a spar- 
kling metal name plate that reflects quality, lends dis- 
tinction and assures permanent readability. Ask us to 
quote on name and instruction plates, dials, panels, ete. 
We also apply special finishes to aluminum products 
and parts including ANODIZING by the exclusive Alum- 
ilite process. Write today for information and quotations. 


CHICAGO THRIFT-ETCHING CORPORATION 


1555 North Sheffield Ave., Chicago 22, Illinois, Dept. E 
SUBSIDIARY OF DODGE MFG. CORPORATION, MISHAWAKA, IND. 













RAJAH SPRING SNAP 
SOLDERLESS TERMINALS 


Merely push the terminal on the base 
stud, and it snaps into place making 
a positive electrical connection. To 
remove just pull it off; no screws to 
bother with, no springs to bruise fin- 
gers. 


Write for descriptive folder 


THE RAJAH COMPANY 


BLOOMFIELD NEW JERSEY 







MAMCO Switches 


For single pole, single throw toggle 
switches, see Mamco first. Now in use 
on appliances, portable tceals, electronic 
equipment and devices. Provided with 
wire leads (any length). Three AMP.— 
250 Volt maximum. Small and compact. 
Molded plastic housing. 
Samples available. Prices 
on request. Write today, 
to 






| “APPLIANCE MFG. CO 
WISCONSIN 


RACINE 












PROVIDE THE SENSITIVITY 
YOUR APPLICATION REQUIRES 


@m FULLY ADJUSTABLE AS TO 
RANGE AND SENSITIVITY 


BOURDON TUBE OPERATED 
VISIBLE CALIBRATED DIAL 


MERCOID SEALED 
MERCURY CONTACT 


There is a Mercoid DA Pressure Control for your particular 
application in pressures varying from 30” vacuum to 2,500 
p.s.i. (available in many different circuit arrangements). 


Apart from bourdon tube operated pressure controls, Mercoid 
offers a line of bellows and diaphragm actuated controls. 


Explosion-proof and weather-proof cases are adaptable to 
practically all series. 


If you have an automatic control problem involving the control 
of pressure, temperature, liquid level or mechanical movement, 
write for Catalog No. ZOOA. 


THE MERCOID CORPORATION, 4201 BELMONT AVE., CHICAGO, ILL 
NEW YORK: 205 £. 42nd ST. © — PHILADELPHIA: 3137 N. BROAD ST 





25 YEARS OF WIRE STRIPPING 
EXPERIENCE 


Not just 25 years of 
building one or two 
types of standard wire 
strippers, but 25 years 
of continuous research 
and development ef 
many wire strippers to 
meet ever changing 
needs. 






Consult us about your 
wire sipping Pr problems. 
FT is 


SPEED 
SUPERIOR BY. EVERY 


COMPARISON. 


Write for complete intormation—sending wire samples—no obligation. 


1729 EASTHAM AVE. 
E. CLEVELAND, OHIO 


WIRE STRIPPER CO. 





FOR A BETTER FINISHED PRODUCT... 


PRECISON. PAPER TUBES 


Proper construction and design of paper 
tubing is basically an important part of 
the finished product. That is why engineer- 
designers continue to depend on PRECISION 
Paper Tubes for better insulation, heat dis- 
sipation and moisture resistant properties. 
Available in any length, 1D or OD, in kraft. 
fish paper, acetate or combinations. 

Write today for new Arbor List 


of over {500 sizes and send 
Specifications for free sample 


MeN ao 


2035 W. Charleston St., Chicago 47, Ill. 
Plant No. 2—79 Chapel St., Hartford, Conn. 
Also Mfrs. of Precision ‘Coil Bobbins 
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General Electric Co., 
Schenectady 5, N. é 

Raytheon Mfg. Co., Equipment Sales Div.. 
Dept. 6270-EM, Waltham 54, Mass. 


Apparatus Sales Div. 
Y 


R-B-M Division, Essex Wire Corp., Dept 
A-11, Loganport, Ind. 

Sola Electric Co., 4633 W. 16, Chicage 
50, DL 

Superior Electric Co., 83 Laurel S8&t., 
Bristol, Conn 

Vickers Electri Vickers, Inc., 181F 

t Loui M 
I r rl Gateway 





t 
401 L iberty Ave., 





RELAYS and CONTACTORS 


Adams & Westlake Co., 1108 N. Michigan 
Ave., Elkhart, Ind. (Mercury) 

Allen-Bradley Co., 1316 8S. Second, Mil- 
waukee 4, Wis. 

Allied Control Co., Inc., 2 
New York 21, N. Y. 

Allis-Chalmers Mfg. Co., 
Milwaukee 1, Wis. 

A’G’A Div. of Elastic Stop Nut Corp. of 
gpa. 1027 Newark Ave, Elizabeth 3, 


American Relay & Controls Inc., 4919 
W. Flournoy, Chicago 44, Ill 

Amperite Co., 561 Broadway, New York 
12, N. Y. (Delay, Thermostatic Metal 
Bulb Type) 

Arrow-Hart & Hegeman Electric Co., 1038 
Hawthorn, Hartford 6, _ Conn. 

Automati Electric Mf Co., 60 
Mankato, Minr 

Automatic Electric Sales Corp., 1033 W. 
Van Buren, Chicago 7, Ill. 

Automatic Switch Co., 383 Lakeside Ave., 
Orange, N. J. 

Barber-Colman Co., Rockford, TIl. 

Biddle Co., James G., 1316 Arch, Phila- 

(Frequency Sensitized) 


delphia 7, Pa. 
Clare & Co., C. P., 4719 W. Sunnyside 
Chi- 


Ave., Chicago 30, Ill. 
Box 8, Center- 


East End Ave., 
937A 8. 70, 


State, 


Comar Electric Co., 3349 W. Addison, 
cago 18, II. 

Cramer Co., Inc., R. W., 
brook, Conn. 

Durakool, Inc., Elkhart, Ind. (Mercury) 

Ebert Electronics Co., 185-09 Jamaica Ave., 
Hollis 7, N. Y. (Mercury) 

Edison, Inc., Thomas A., Instrument Div., 
51 Lakeside Ave., West Orange, N. J. 

Electric Auto Lite Co., Toledo 1, Ohio 


Federal Telephone and Radio Corp., Dept. 
F-216, 100 Kingsl and Ied., Clifton, N. J. 
Five Star Co., 220 Mixville Rd., West 


Cheshire, Conn. 
General Electric Co., 


Apparatus Sales Div., 
Schenectady 5, N. Y 


Grayhill, 4538 W. Madison, Chicago 24, 
Til 

Guardian Electri 1627-P. W. Walnut, 
Chicago 12. Il 

Haydon Co., A. W. 234 North Elm, Water- 
bury 20. Conn 

Haydon Mfg. ¢ Ir 2536 Elm, Tor- 
rington, Conn 

Heinemann Electric Co., 99 Plum, Trenton 
2, N. J. (Time delay) 


Leach Relay Co., 5915 
Angeles 3, Calif. 


Avalon Blvd. . Los 


Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41, III. 
North Electric Mfg. Co., 531 So. Market 


St., Galion, Ohio 
Phillips Control Corp., 84 West Jefferson, 
Joliet, Til 
Petter & Brumfield, Princeton, Indiana 
R-B-M Division, Essex Wire Corp., Dept. 


A-11, Loganport, Ind. 

Riverside Electrical Mfg. Oa, 10221 
Michigan Ave., Dearborn, Mich. 

Signal Engineering & Mfg. Co., 154 W. 
14th, New York 11, N. Y. 

Square D Co., 4051 N. Richards. Mil- 
waukee 12, Wis. 

Struthers-Dunn, Ine., 150 N, 13th, Phila- 


7 


delphia 7, Pa. 

Ward Leonard Electric Co., 34 South 8t., 
Mount Vernon, N 

Westinghouse Electric Corp.. Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 

Weston Electrical Instrument Corp., 593 
Frelinghuysen Ave., Newark 5, N. J. 
Zenith Electric Co., 152 W. Walton, Chi- 

eago 10, Ill 


REMOTE CONTROLS. See Push But- 


ton Stations; Relays and Contactors; 
Switches. 


RESINS, INSULATING. See Varnishes, 
Compounds & Resins. 

RESISTANCE ALLOYS 

Driver Co., Wilbur B., 150 Riverside Ave., 


Newark 4, 
Harrison, N. J. 


Driver Harris Co. 
Hoskins Mfg. Co., 4445 Lawton Ave., De- 


troit 8, Mich 
Kanthal Corp., Amelia Place, Stam- 
ford 3, Conn. 


RESISTANCE HEATING UNITS. See 
Heating Elements & Units. 


RESISTANCE LINE CORDS 
General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. 


RESISTANCE WIRE. See Wire, Re- 
sistance. 


RESISTORS, INSTRUMENT and RADIO 
Allen-Bradley _ 1316 S. Second, Mil- 


waukee 4, 
Amperite 3 ‘361 Broadway, New York 
Y. (Bulb Type 


12, N. 

Carborundum Co lobar Div., Dept. 
EM 87-101, Sl. Falls, N. Y. 

Clarostat Mfg. Co., Inc., Dover, N. H. 

Cornell Electronics Corp., 40-33 Main Ave., 
Douglaston, N. Y. 





Dale Products Inc., 2501-13th St., Colum- 
bus, Nebraska 

Daven | Company, 176 Central Ave., Newark 
4, 


General Electric Co., 
Schenectady 5, 


Apparatus Sales Div., 
me 
_ Hindle, Inc., 


Hardwick, 40 Hermon, New- 
ark 5, } 

pleated” Resistance Co., 409 N. 
Broad, Philadelphia, Pa. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 

Milwaukee Resistor Co., 706 W. Virginia 


Ave., Milwaukee 4, Wis. 


Ohmite Mfg. Co., 4805 Flournoy, Chicage 
44, Ill. 

Radio Corporation e. America, Section 
IR41, Harrison, N. 

Resistors, Ine., 5226 W. 26, Chicago 58, 


Ill. 

Sprague Electric Co., 307 Marshall, 
Adams, Mass. 

Square D Co., 4041 N. 
waukee 12, 

Stackpole Carbon Co., St. Marys, Pa. 

Tru-Ohm Products, Div. of Model Ea. 
gineering & Mfg., Inc., 2800 N. Mil- 
waukee Ave., Chicago 18, IIL 

Ward Leonard Electric Co., 34 South. 
Mount Vernon, N. Y. 

Weston Electrical Instrument Corp., 506 
Frelinghuysen Ave., Newark 5, N. - 


North 
Richards, Mil 


RESISTORS, POWER CIRCUIT 


Allen-Bradley Co., 1316 8S. Second, Mil- 
waukee 4, Wis. 
Carborundum Co., Globar Div., Dep 


EM 87-101, 
Dale Products Inc., 
bus, Nebraska 
Daven Co., 176 
N. J. 


Niagara Falls, N. Y. 
2501-13th St., Colum 
Central Ave., Newark 4, 


General Electric Co., 


Apparatus Sales Div.. 
Schenectady 5 as 


Hardwick, Hindle, Inc., 40 Hermon, New 
ark 5, N. J. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 

Milwaukee Resistor Co., 706 W. Virginis 
Ave., Milwaukee 4, Wis. 

Ohmite Mfg. Co., 4905 Flournoy, Chicago 
44, Tl. 

Regan Engineering Corp., 3800-22 Ne 


Hubbard St., Milwaukee 12, Wis. 


Resistors, Inc., 5226 W. 26, Chieage 68, 
Tl 

Sprague Electric Co., 307 Marshall, Norte 
Adams, Mass. 

Tru-Ohm Products Div. of Model Ea- 
gineering & Mfg., Inc., 2800 N. Mil- 
waukee Ave., Chicago 18, Ill. 

Ward Leonard Electric Co., 34 South 


Mount Vernon, N. Y 


RHEOSTATS, INSTRUMENT and 
RADIO 

Allen-Bradley Co., 
waukee 4. Wis 


1316 8. Second, Mil 





Amperite Co., 561 Broadway, New Yor’ 
12, N. Y¥. (Bulb Type) 

Biddle m James G., 1316 Arch, Phila- 

hia 7, Pa 

Clarostat Mfg. Co., Ine., Dover, N. H 

DeJur Amsco Corp Dept. EM-10, 45-01 
Northern Blvd., Long Island City 1, N.Y. 

Fairchild Camera & Instrument Corp.. 
‘ Wyck Blvd., Jamaica 1 


88-06 Van 

ee A 

General Electric Co., 
Schenectady 5, 

Hardwick, Hindle, Inc., 40 Hermon, New 
ark 5, N. J. 


Apparatus Sales Div.. 
z. 


International Resistance Co., 409 N 
Broad, Philadelphia 8, Pa. 
Mallory & Co., Inc., P. R., Indianapolis 


6, Ind. 
Ohmite Mfg. Co., 4905 Flournoy, Chicage 


44, Til. 
Rex Rheostat Co., Baldwin, N. Y 
Tru-Ohm Products Div. of 


Model Ea- 
gineering & Mfg., Inc., 2800 N. Mil- 
waukee Ave., Chicago 18; 7. 

Ward Leonard Electric Co., 34 South &t.. 


Mount Vernon, N. Y. 
RHEOSTATS, POWER CIRCUIT 


Allen-Bradley So., 1316 S. Second, Mil 
waukee 4, Wis. 
DeJur Amsco Corp., Dept. EM-10, 45-01 


Northern Blvd., Long Island City 1, N.Y. 
General Electric Co. , Apparatus Sales Div., 
Schenectady 5, N. Y. 
Hardwick, py. Inc., 40 Hermon, New- 


ark 5, N 
Nationa] Electric Controller Co., 5800 
Chicago 40, TIL 


Ravenswood Ave., 

Ohmite Mfg. Co., “4805 Flournoy, Chieage 
44, Til. 

Rex Rheostat Co., Baldwin, N. Y. 

Superior Electric Co., 83 Laurel &.. 
Bristol, Conn. (Light Dimming) 

Tru-Ohm Products Div. of Model Ea- 
gineering & Mfg., Inc., 2800 N. Mil- 
waukee Ave., Chicago 18, Ill. 

Ward Leonard Electric Co., 34 South &., 
Mount Vernon, N. Y. 

Westinghouse Electric Corp., Gateway 
Center. Bldg. No. 3, 401 Liberty Ave.. 
Pittsburgh 22, Pa. 


RINGS, COLLECTOR 


Baker & Co., Inc., 113 Astor, Newark 5. 
N. J. (Precious Metal) 

Electro Tee Corp., So. Hackensack, N. 

General Plate Div., Metals & otf 
Corp., 412 Forest, Attleboro, Mass. 
(Precious Metal) 

Improved Seamless Wire Ca. Inc., 178 
Eddy, Providence 5, R. 

aes Corp. of Rater Blacksburs. 


Makepeace Co., D. E., Attleboro 89. Mass. 


Toledo Commutator Co., 1111 Beehler, 
Owosso, Mich. 

Triple ‘“‘M’’ Electronents Div., Midwest 
Molding & Mfg. Co., 4630 W. Fullertos 


Ave., Chicago 39, Ill. 





To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 217. 


ELECTRICAL MANUFACTURING 
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Wesche Electric Co., B. A., 1626 28 Vine, 
Cincinnati, Ohio 
Wilson Co., The H. A., 105 Chestnut St., 


Newark 5, N. J 


RINGS, RETAINER and SNAP 


Associated Spring Corp, Bristol, Conn. 

Cuyahoga Spring Co., 10251 Berea Rd., 
Cleveland 2, Ohio 

Garrett Co., Inc., George K., Tioga & D, 
Philadelpia 34, Pa. 

National Lock Washer Co., Newark 5, N. J. 

U. S. Gasket Co., Camden 1, N. J. 

Waldes Kohinoor, Inc, 47-16 Austel Place, 
Dept. EM-104, Long Island City, N.Y. 


RIVET SETTING MACHINES 

Chicago Rivet & Machine Co., 9609 W. 
Jackson Blvd., Bellwood, III. 

Milford Rivet & Machine Co., The, 853 
Bridgeport Ave., Milford, Conn. 


RIVETS. See Fasteners. 


ROLLER BEARINGS. See Bearings, Ball 
and Roller. 


RUBBER and RUBBER PRODUCTS 

American Hard Rubber Co., 11 Mercer, 
New York 13, N. Y. 

Asbestos Textile Div., Raybestos-Man- 
hattan, Inc., Manheim, Pa. 

Auburn Manufacturing Co., 308 Stack, 
Middletown, Conn. 






Chicago Rawhide Mfg. Co., Sirvene Div., 
1267 Elston Ave., Chicago 22. TIl. 

Dow Corning Corp Dept. AE-24, Mid- 
land, Mich. (Silicone) 


Garlock Packing Co., Palmyra, N. Y. 

General Electric Co., Chemical Div. 8-11, 
1 Plastics Ave., Pittsfield, Mass. 

Lavelle Rubber Co., 424 N. Wood, Chi- 
cago 22, IIL 

Lord Mfg. Co., Erie, Pa. 

Minnesota Rubber and Gasket Co., 3630 
Wooddale Ave., Minneapolis 16, Minn. 

U. S. Rubber Co., Rockefeller Center, 
New York 20, N. Y. 

Van Cleef Bros., Ine., 7800 Woodlawn 
Ave., Chicago 19, IIL. 


SAWS, COMMUTATOR. See Commutator 
Saws and Slotters. 


SCREW DRIVERS, PORTABLE. See 
Tools, Portable. 


SCREW-DRIVING MACHINES 


Keller Tool Co., Grand Haven, Mich. 
(Pneumatic) 


SCREW MACHINE PRODUCTS. (See 


also Fibre; Plastics.) 


Aluminum ¢ f America, 2163M, Gulf 
Bidg., Pittsburgh iy, Pa. 

Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N ; 

Blake & Johnson, Waterville 4%, Conn. 

Bristol Co., The, 153 Bristol Rd., Water- 
bury 20, Conn 

Chase Brass & Copper Co., Dept. EM 1052, 
Waterbury 20, Conn. 

Master Appliance Mfg. Co., Fourth & 
Ontario, Racine, Wis. 

Milford Rivet & Machine Co., The, 853 
Bridgeport Ave., Milford, Conn. 

National Acme Co., 176 E. 13l1st, Cleve- 
land 8, Ohio 

Star Stainless Screw Co., 224 Union Ave., 
Paterson 2, N. J. 


SCREWS. See Fasteners. 


SEALING COMPOUNDS. See Cements, 
Insulating & Sealing; Waxes and Com- 
pounds. 


SEALS and TERMINALS, HERMETIC 

Fusite Corp., 6028 Fernview Ave., Cin- 
cinnati 13, Ohio 

General Electric Co., Apparatus Sales Div., 
Schenectady, N. Y. (Glass Bushings) 

Heldor Mfg. Co., Div. of Heldor Bushing 
& Terminal Co., Inc., 225 Belleville 
Ave., Bloomfield, N. J 

Hermaseal Co., Inc., Elkhart 15. Ind. 

Stupakoff Ceramic Mfg. Co., Latrobe, Pa. 


SEALS, MECHANICAL 
(ROTARY SHAFT) 

Crane Packing Co., 1824 Cuyler Ave., 
Chicago 13, 11. : 

Garlock Packing Co., Palmyra, N. Y. 


SEALS, OIL and GREASE 
Chicago Rawhide Mfg. Co., Sirvene Div., 
1267 Elston Ave., Chicago 22, Ill 


Felt Products Mfg. Co., 1536 Carroll Ave., 
Chicago 7, Tll. 

Garlock Packing Co., Palmyra, N. Y. 

Gits Bros. Mfg. Co., 1840 S. Kilbourne 
Ave., Chicago 23, Il. 

Syntron Co., Homer City, Pa. 

U, S. Gasket Co., Camden 1, N. J. 


SELENIUM RECTIFIERS. See Rectifiers, 
Dry Metallic. 


SHAFTS, FLEXIBLE 
U. S. Gasket Co., Camden 1, N. J. 


SHEAVES. See Drives, V-Belt. 


SHEET METAL FABRICATORS. See 
Cabinets. 


SHEETS, ELECTRICAL. See Steel, Elec- 


trical. 


To communicate with anv manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 217. 
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SHIELDING, ELECTRONIL 

Metal Textile Corp., 649 E. First St., 
Roselle, N. J. (Knitted Metallic Strips, 
Gaskets, etc.) 


SIGNAL DEVICES 


Signal Engineering & Mfg. Co., 154 W. 
14, New York 11, N. Y. 


SIGNAL LIGHT ASSEMBLIES. See 
Lights. Pilots and Indicator. | 


SILICONES 


Auburn Manufacturing Co., 308 Stack 
Middletown, Conn. 

Continental-Diamond Fibre Co., Newarb 
13, Del 

Dow Corning Co., Dept. AF-24, Midland, 
Mict 

Formica Co., 4645 Spring Grove Ave. 
Cincinnati 32, Ohio 

Garlock Packing Co., Palmyra, N. Y. 

General Electric Co., Chemical Div., 9-11 
1 Plastics Ave., Pittsfield, Mass. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, TIL 

National Electric Coil Co., Columbus 16 
Ohio 

Natvar Corp., 207 Randolph Ave., Wood 
bridge, N. 


SPECIAL DEVICES 
Roth Rubber a 1856 S. 54 Ave., Chicage 


oO. Til such as fishing reels, timing devices, control motors, etc. 
Taylor Fibre Co., Dept. EM-6, Norristow» often require small gears with specially designed teeth. 


Pa. - . ° . . ° 
Beaver Gear engineers are trained to assist you in the design 
and application of these gears. In our modern plant, crafts- 
men — with many year’s experience in manufacturing gears 
— work with the latest type of equipment to assure you of 
receiving gears machined precisely to your specifications. 





SILVER and SILVER ALLOYS. (See ala 
Contacts and Contact Points.) 
For Solder, see Brazing Alloys, Silver 


Bion & Co., Inc., 113 Astor, Newark 5 
N 


Brainin Co., C. S., 318 Washington, Mt 
Vernon, N. Y. 

Fansteel Metallurgical Corp., North Chi 
cago, Ill. 

General Plate Div., Metals and Control 
Corp., 412 Forest, Attleboro. Mass 

Graphite Metallizing Corp., 1059 Nepper 
han Ave., Yonkers 3, N. Y. 

Handy & Harman, 82 Fulton, New Yor 
38, N. Y 


Improved Seamless Wire Co., Inc., 778 
Eddy, Providence 5, R. I. 

Makepeace Co., D. E., Attleboro 89, Mass 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 

Ney Co., J. M., 371 Elm, Hartford 1 


Conn, 


We invite you to submit your prints 
for quotation without obligation. 





SLEEVE BEARINGS. See Bearings ancé 
Bushings. 


1035 PARMELE ST. 


ROCKFORD, ILLINOIS 


SLEEVING and TAPE, ASBESTOS 


Asbestos Textile Div., Raybestos-Manhat 
tan, Ine., Manheim, Pa. 

Garlock Packing Co., Palmyra, N. Y. 

Insulation Manufacturers Corp.. 565 W 
Washington Blvd., Chicago 6, M1. 

Johns-Manville, Box 290, New York 16 
:y 





ELECTRICAL 


N. 

Mitchell-Rand Insulation Co., Ine, 5) 
Murray, New York 7, N. Y. 

— Electric Coil Co., Columbus 16 
hio 














SLEEVING, SATURATED. See Tubins 


i; tsavine, Seabees Paeie. Bobbin, spool, form, layer, interleaved, inter- 


woven types. Made of any material, any finish 


SLIDE RULES, CALCULATING ’ : 
for any application. 


Keuffel & Esser Co., Hoboken, N. J 
SLIP RINGS. See Rings Collect ; Lae : 
ieeanapianele , Send blue-prints and specifications for prompt quotation. 


SLOT INSULATION. See Fabrics, Insulat- 
ing; Mica; Paper, Insulating, Tubing & | 
Sleeving, Braided Fabric. 


THE FIVE STAR COMPANY 
PLANTS PLACE 
PLANTSVILLE, CONN. 


SLOTTERS, MICA. See Commutator Saws 
and Slotters. | 


SOCKETS and ADAPTERS, RADIO. See 
Plugs and Receptacles. 





SOCKETS and RECEPTACLES, LAMP 


Arrow-Hart & Hegeman Electric Co., 108 
Hawthorn, Hartford 6. Conn. 

Automatic Electric Sales Corp., 1033 W 
Van Buren, Chicago 7, Ill. 

Dial Light Co. of America, 42-60 Stewan 
Ave., Brooklyn 37, N. Y. 

General Electric Co., Construction Mate 
rials Div., Bridgeport 2, Conn. 

Kulka Electric Co., Dept. T, 30 South 
Mt. Vernon, N. Y. 

Pass & Seymour, Inc., Solvay Station 
Syracuse 9, N. ¥ 

U. S. Gasket Co., Camden 1, N. J. 





simce teee 


Comptia 


ELECTRICAL 
CEMENTS 


Used by Leading Manufacturers for 
ASSEMBLUNG : SEALING : EMBEDDING 


TRIAL ORDER 


A complete electricol 
cements laborotory ot your 
fingertips—ideol for ex- 
perimental and develop- 
ment work. A one-quort 
can of each of 







SOCKETS, FLUORESCENT. See Fluo 
rescent Lamp Auxiliaries. For years Sauereisen pioneered the development of 
technical cements and compounds to speed operations and 
improve product quality. Let us help you select the proper 
cement for your specific application. 


SOCKETS, VACUUM TUBE 

Mycalex Corporation of America, 30 Rocke 
feller Plaza, New York 20, N. Y. 

U. S. Gasket Co., Camden 1, N. J. 













Write for cotelog 











Make comparative tests 
under your own conditions 
Note special triol order! 


14 Different Cements 

SOCKET SCREW KEYS and 
WRENCHES $12.50 

Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn. 

Standard Pressed Steel Co., Box 594 
Jenkintown 9, Pa, 












Savereisen No. 31 used 
for embedding elements in . 
electrical French Fryers. " ) 


Sovereisen No. OW-30 
used in Westinghouse 
Roasters for over 14 yeors. 


SOCKET SCREWS. See Fasteners. 


SES Ue CL UU Pittsburgh 15, Pa. 
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CURBELL, INC. 


ST CMs) es lg 
fabricated plastic 


TA ed 
Ptah ed 















































For plastic components engineered to 
the tolerances called for on your blue- 
prints, rely on CURBELL’S broad expe- 
rience and complete facilities. Prompt 
quotations assured to your inquiries. 











C. Howard Hunt Pen Co. 


Camden 1, N. J. 
Established in 1899 


Specialists in 


Specification heavy gold plating 
and Silver plating 
Heat Treating Deburring 


Small Stampings 








About That Motor— 
is it 1/100 H.P. or 1/8 H.P.? 


De you want the best motor for the job? You will require 
someone to work with you in your tests for a selection. Why 
not take advantage of 40 years Motor building—We've had it. 


Your choice of 8 
different Motors, 
and 72 gear head 
motor combina- 


RAE MOTOR CORP. 
P.O. Box 291 — Racine, Wis. 





Rae 





SOLDERING COMPOUNDS 
(Fluxes, Paste, Liquid, Salts, etc.) 


Chase Brass & Copper Co., Dept. EM 1052 
Waterbury 20, Conn. 


General Electric Co., Chemica] Div., 
1 Plastics Ave., Pittsfield, Mass. 
7 Solder Co., 4209 Wrightwood Ave., 
Chicago 39, Ill 
mets gg Ee, 82 Fulton, New 


Netionsi Electric Coil Co. 
Ohio 


SOLDERING IRONS 


American Electrical Heater Co, 6110 Cass 
Ave., Detroit 2, Mich. 
Drake Electric Works, Inc., 
Ave., Chicago 13, Ill. 
General Electric Co., Section 
spreretas Sales Div., 


8-11 


Yor’ 


. Columbus 16 


3656 Lincoln 


E668 -67, 
Schenectady 5, 


Hexacon Electric Co., 177 W. Clay Ave., 
Roselle Park, N. J 

{deal Industries, Inc., 1008 Park Ave., 
Sycamore, Il. 

Stanley Tools, 183 Elm, New Britain, Conn. 

Vulcan Electric Co., Danvers 2, Mass. 

— Electric Corp., 830 Packer, Easton, 

a. 


SOLDERLESS CONNECTORS. See Con 
nectors, Wire & Cable 


SOLDER PRE-FORMS. (Also See Brazing 


Alloys, Silver) 
Handy & Harman, 82 Fulton, New York 
ey Gen. ee 


Kester Solder Co., 
Chicago 39, IL 


SOLDER, SELF-FLUXING 
(For Silver Solders. See Brazing alloys) 


Federated Metals Div.. American Smelt 
ns nd Retains Co., 120 B’way, N. Y 


Kester Solder Co., 4209 Wrightwood Ave., 
Chicago 39, TIL 


4209 Wrightwood Ave., 


SOLENOIDS 


Allen Bradley Co., 1316 8. Second, Mi) 
waukee 4, is. 

Automatic Electric Sales Corp., 1033 W 
Van Buren, Chicago 7, Il 

Automatic Switch Co., 383 Lakeside Ave., 
Orange. N. J. 


Cannon Biectrie Development Co., Dept 
L-118, 3209 Humboldt, Los Ang reles 31, 
Calif. 

Cemar Electric Co., 3349 W. Addison 


Chicago 18, Ml. 
Dormeyer Industries, 3414 Milwaukee Ave., 
Chicago 41, Ml. 

Electric Auto-Lite Co., Toledo 1, Ohio. 
Five Star Co., 220 Mixville Rd., West 
Cheshire, Conn. 
General Electric -. 


Apparatus Sales Div 
Schenectady 5, x. 


Guardian Electric, 1627-E, W. Walnut. 
8t., Chicago 12, Il. 

Leland, G. H., Inc., 111 Webster, Daytor 
2, Ohio. 


Master Appliance Mfg. Co., Fourth @& 


Ontario, Racine. Wis. 

National Acme Co., 176 E. 13lst, Cleve- 
land 8, Ohio 

Phillips Control Corp., 84 W. Jefferson, 
Joliet, . 

R-B-M Div., Essex Wire Corp., Dept 
A-11, Loganport, Ind. 

Scully Machine Co., Bridgeport. Conn. 

Soreng Mfg. Corp Dept. M-30, 9555 
Soreng Ave., Schiller Park, M1. 

Struthers Dunn, inc., 150 N. 13th, Phila- 
delphia 7, Pa. 

West Coast Electrical Mfg. Corp., 10008 
S. Main. Los Angeles 3. Calif. 

Westinghouse Electric Corp Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 


Pittsburgh 22, Pa. 


SPEED INDICATORS. See Tachometers 


SPEED REDUCERS 
(For Motorized Units, 


See Motors.) 
Allis-Chalmers Mfg. Co., 937A 8. 
Milwaukee 1, Wis. 

Dynamatic Corp., Sub. of Eaton Mfg. Co., 
Kenosha, Wis 
General Electric Co., 
Schenectady 5, 


70 


apuarates Sales Div.. 


Onto Gear Co., 1358 E. 179, Cleveland 10 

lo 

Winsmith, Inc., 12 Eaton, Springville. 

SPRINGS, COIL and FLAT 

American Steel & Wire Co., Div., U. 8. 
Steel Co., Rockefeller Bldg., Cleveland 
13, Ohio. 

Associated Spring Corp., Bristol, Conn. 

Barnes Co., Wallace (Div. Associated 
Spring Corp.). Bristol, Conn. 

Barnes-Gibson-Raymond, Div. Associated 


Spring Corp., 40300 Plymouth Rd. Ply- 


mouth, Mich. 
Blake & Johnson, Waterville 48, Conn. 
Cuyahoga Spring Co., 10251 Berea Rd., 


Cleveland 2, Ohio. 


Dudek & Bock Spring Mfg. Co., 2100 W. 
Fulton, Chicago 12, IL 
Dunbar Bros. Co., Div. Associated Spring 


Corp., Bristol, Conn. 


Garrett Co. Inc., George K., Tioga & ID 
Phila. 34, Pa. 
Gibson Co., William D. (Div. Associated 


Spring Corp.), 
Chicago 14, III. 
Gibson Electric Co., 
Pittsburgh 21, Pa. 
Illinois Coil Spring Co., 
Ave., Chicago 39, IIl. 
Lewis Spring & Mfg. Co., 
Ave., Chicago 47, Ill. 


1800 Clybourn 
8349 Frankstown Ave 
2100 N. Major 
2646 W. North 


Ave 








Mid-West Spring Mfg. Co., 4632 South 
Western Ave., Chicago, IT] 

Ohio Div., Associated Spring Corp., 1719 
East First St., Dayton, Ohio, 


Raymond Mfg. Co., 
Corp., Corry, Pa.. 


STAINLESS STEEL. See Steel, Commer 
cial Forms and Grades. 


Div. Associated Spring 


STAMPINGS, METAL 

Alden Products Co. 125 North Main, 
Brockton #4, Mass 

Aluminum Goods Mfg. Co., Manitowoe 
Wisc. 

American Brass Co., Waterbury, Brass 
Goods Branch, Waterbury 20. Conn, 

Auburn Manufacturing Co., 308 Stack. 
Middletown, Conn. 

Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. 

Barnes-Gibson-Raymond Div., Associatee 
Spring Corp., 40300 Plymouth Rd, 
Plymouth, Mich. 

Bud Metal Products. Dept. EM., 2118 B 
55, Cleveland 3, Ohio 

Chase Brass & Copper Co., Dept. EM 1053. 


Waterbury 20, Conn 

Dayton Rogers Mfg. Co., 
Minn. 

Dudek & Bock Spring Mfg. Co., 2100 W 
Fulton, Chicago 12, Il. 

Dunbar Bros. Co. (Div. Associated Spring 
Corp.), Bristol, Conn. 

Electric Auto-Lite Co., Toledo 1, Ohio. 

3608 Alabams 


Federal Tool & Mfg. Co., 
Ave., Minneapolis, Minn. 
Garrett Co., Inc., George K., Tioga & D 
Philadelphia. 34, Pa. 
Geuder, Paeschke & Frey Co., 1535 W 
St. Paul Ave., Milwaukee 38, Wis. 
Gibson Co., William D. (Div. Associated 
Spring Sep). 1800 Clybourn Ave. 


Chicago 4, Il. 
Heyman Mfg. Co.. Kenilworth 1, N. J. 
Howard, Camden 1, 


Hunt Pen Co., C. 
N 
2100 N. Major 
Ave., Chicago 39. Ill. 
Lewis Spring & Mfg. Co., 2646 W. Nort 
Ave., Chicago 47, Ill. 
4632 Sout 


Mid-West Spring Mfg. Co., 
Western Ave., Chicago, IIll. 

Mohawk Mfg. Co., The, Middletown, Cona 
(Threaded) W119 


Ohio Div., Associated Spring Corp., 
East First St., Dayton, Ohio. 

Chapman &. @ 

Providence §, RL 


Patton-MacGuyer Co., 
Raymond Mfg. Co. (Div. Associated Spring 


Minneapolis 1 


Illinois Coil Spring Co., 


Virginia Ave., 


Corp.), Corry, Pa 

Reliance Div. Eaton Mfg. Co., Cleveland. 
Ohio 

Revere Copper & Brass, Inc., 230 Part 
Ave., New York 17, N. Y. 

Shakeproof, Inc., 2501 Keeler Ave., Chi- 
cago 39, Ill. 

United-Carr Fastener Corp., Cambridge 
42, Mass. 

Wenco Mfg. Co., 1136 West Hubbaré 
Chicago 22, Ml. 

Winzeler Mfg. & Tool Co., 1716 Wen 
Arcade PL, Chicago 12, TIL 

Wrought Washer Mfg. Co., 2200 So. Bay 


Milwaukee 7, Wis. 


STAMPINGS, NON-METALLIC 


Auburn Manufacturing Co., 308 Staca 
Middletown, Conn. 
Continental-Diamond Fibre Co., Newart 


13, Del. 
Federal Tool & Mfg. Co., 3609 Alabame 
Ave., Minneapolis, Minn 


Richardson Co., 2799 Lake St., Melrose 


Park, Ill. 


STARTERS, FLUORESCENT 
See Fluorescent Lamp Auxiliaries 


STARTERS, MOTOR. See Controllers 
Motor; Push Button Stations. 


STEATITE. See Ceramics. 


Forms and Grade 


(A) 
(B) 
(C) 
(D) 
(8) 
(E) 
(N) 
(0) 
(T 


) 
Electrical) 


STEEL—Commercial 


Alloy 

Bars 
Carbon 
Coated 
Sheets and 
Enameling 
Stainless 
Cold Rolled Only 
Tubing 

(See also Steel, 


stripes 


Allegheny Ludlum Steel Corp., Dept 
EM-34. Henry W. Oliver Building, Pitts 
burgh 22, Pa. (NS) 

American Steel & Wire Co., Div., U. 8 
Steel Co., Rockefeller Bldg., Clevelané 


13, Ohio. 
Barnes Co., Wallace (Div. 
Spring Corp.), Bristol, Conn. (8-CO) 
(Spring) 
Columbia Steel Co., San Francisco, Calif 
Driver Co., Wilbur B., 150 Riverside Ave., 
Newark 4, N. J. (Stainless Steel Wire) 
Eaton Mfg. Co., Reliance Div., Massil- 


lon, Ohio. 
National Tube Co., Pittsburgh, Pa. 
Revere Brass & Copper Inc., 230 Park. 
New York 17, N. Y. (T) 
Roebling’s Sons Co., John A., Trenton 2. 
N. J 


Joseph T., Chicage. 


Associated 


Ryerson & Son, Inc., 
Ill. (ABCDENST) 
Sharon Steel Corp Dept. 31252 
Pa. (ACDENST) 
Superior Steel Corp., 
(ADNS) (Spring) 
Tennessee Coal, Iron 
_ Birmingham, Ala. 
S. Steel Co., 
Pittsburgh 30, Pa. 
Van Huffel Tube Corp.. 


Sharon, 
Carnegie, Pa. 

& Railroad Co. 
2109 Carnegie Bidg.. 


(S-ACDN) (T-ACN) 
Warren, Ohio (T) 


To communicate with anv manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 217. 
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STEEL, ELECTRICAL (Silicon) 

Sheets and Strips. 

Allegheny Ludlum Steel Corp., Dept. 
EM-34, Henry W. Oliver Building, Pitts- 
burgh 22, Pa. 

Sharon Steel Corp., Dept. 31052, Sharon, 
Pa. 

U. S. Steel Co., 2109 Carnegie Bidg., 
Pittsburgh 30, Pa. (B-AC) 

STRAIN RELIEFS. See Grips and 
Clamps, Strain Relief. 


STRIPPERS, WIRE 
Artos Engrg. Co., 2741 8. 28th, Milwau- 
kee 46. Wis. 
Eraser Co. Inc., The Rush Wire Stripper 
Div., 104 S. State, Syracuse 2, N. Y. 
Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, IIL 

Rush Wire Stripper Div., The Eraser Co., 
Inc., 106 S. State, Syracuse 2, N. Y. 

Wenco Mfg. Co., 1136 West Hubbard, Chi- 
cago 22, Ill. 

Wire Stripper Co., 1729 Eastham Ave., 
East Cleveland 12, Ohio 


STRIPPING COMPOUNDS. See Cleaning 
Compounds, Metal 


STRIPS, BLOCKS and BOARDS, 
TERMINAL 

Aircraft-Marine Products, Inc., 2100 Pax- 
ton, Harrisburg, Pa. 

Alden Products Co., 125 North Main, 
trockton 64, Mass 

Buchanan Electrical Products Corp., Hill- 
side, N. J. 

Burndy Engineering Co., Inc., Norwalk, 
Conn, 

Cambridge Thermionic Corp., 453 Concord 
Ave., Cambridge 38, Mass. 

Curtis Development & Mfg. Co., $222 N. 
33rd, Milwaukee 16, Wis. 

Dimco-Gray Co., 210 E. Sixth, Dayton 2, 
Ohio 

Federal Telephone and Radio Corp., Dept. 
F-216, 100 Kingsland Ed., Clifton, N. J. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

General Products Corp Union Springs, 
N. 7 


Jones Div., Howard B., Cinch Mfg. Corp., 
Chicago 24, Ill. 

Kulka Electric Co., Dept. T, 30 South, 
Mt. Vernon, N. Y. 

Mycalex Corporation of America, 30 
Rockefeller Plaza, New York 20, N. Y 

Soreng Mfg. Corp., Dept. M-30, 9555 
Soreng Ave., Schiller Park, Ill. 

Thomas & Betts Co., Inc., 28 Butler, 
Elizabeth 1, N. J. 

U. 8S. Gasket Co., Camden 1, N. J. 


SWITCHES, AUTOMATIC and MANUAL 


Float (Liquid Level) (A) 
Limit (Snap- Action) (B) 
Magnetic (C) 
Mercury (D) 
Pressure (Diaphragm) (E) 
Thermal (F) 
Time (G) 
Transfer (H) 
Vacuum (J) 
Canopy and Fixture (K) 
Foot (L) 


Heater (Series Mutiple) On 
Jack, Key and Lever ( 
Panel (0) 
Push Button Snap 

(Toggle Slide, Rotary) (P) 


Remote Control (R) 
Selector (Rotary Tap) (8) 
Through-Cord (Snap) (T) 
Coaxial (0) 
Motor Speed Control (Vv) 


(See also Circuit Breakers, Push But- 
ton Stations; Controllers, Metor; Relays: 
Timers) 


Adams & Westlake Co., Elkhart, Ind. 
Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. (ACEFJPR) 
Allied Control Co., Inc., 2 East End Ave., 
New York 21, N. Y. (CDGHR) 
Allis-Chalmers Mfg Co., 937A S. 70, Mil- 
waukee 1, Wis. (RS) 
American General Thermostat Corp., 2060 
Bronx, New York 60, N. Y. 
American Relay & Controls Ine., 4919 W. 
Flournoy, Chicago 44, Ill, (N) 
Arrow-Hart & Hegeman Electric Co., 108 
Hawthorn, Hartford 6, Conn. 
(ACDHKMPRT) 
Automatic Electric Mfg. Co 60 State 
Mankato, Minn. (GR 
Automatic Electric Sales Corp., 1033 W. 
Van Buren, Chicago 7, Ill. (HLNR) 
Automatic Switch Co., 383 Lakeside Ave., 
Orange, N. J. (CHR) 
Clare & Co., C, P., 4719 W. Sunnyside 
Ave., Chicago 30, Ill. (HNR) 
Comar Electric Co., 3349 W. Addison, Chi 
cago 18, Ill. (N) 
Cramer Co., Inc., R, W., Box 8, Center 
brook. Conn (G) 
Dimco-Gray Co., 201 E. Sixth, Dayton 2. 
Ohio (G) 
Durakool, Inc., Elkhart, Ind. (D) 
Eagle Signal Corp., 202-20th, Moline 1 
Tih. (G) 
Edison, Inc., Thomas A., Instrument Div., 
51 Lakeside Ave., West Orange, N. J. 
Electro Switch Corp., 167 King Ave.. Wey- 
mouth 88, Mass. (HOS) 

Fasco Industries, Inc., 100 Augusta 
Rochester 2, N. Y. (EJ) 

Federal Telephone and Radio Corp., Dept. 
F-216, 100 Kingsland Ked., Clifton, N. J. 
NS) 

Fenwal, Inc., 111 Pleasant, Ashland, Mass. 


(F ) 

Ferro Electric Products, Inc., Sub. of Ferro 
Corp., Kirkdale. Ill. (M) 

Furnas Electric (Co., 1024 McKee, Ba- 
tavia, Ill. (ABCEFLO) 

General Electric Co. ,Section 856-70, Ap- 
paratus Sales Div., Schenectady 5, N. Y 
(ABCDEFGHJKMNOPRST) 


Grayhill, 4538 W. Madison, Chicage 24, Il) 
(PS) 


Guardian Electric 1627-P, W. Walnut 
St., Chicago 12, Ill. (CFGHN) 
Haydon Mfg. Co., Inc., 2536 Elm, Tor- 


rington, Conn. (G) 
Heinemann Electric Co., 99 Plum. Trenton 
N 


N. J. (O) 
Hetherington, Inc., Sharon Hill, Pa. (P) 
Leland, G H., Inc., 111 Webster, Daytup 
2 hi 


2, Ohio 

Mallory & Co., Inc., P. B., Indianapolis 6 
Ind. (GNPS) 

Master Appliance Mfg. Co., Fourth @ 
Ontario, Racine, Wis. (KP) 

Mechanical Industries Production Co., 219 
Ash, Akron 3, Ohio. 

Mercoid Corp., 4227 W. Belmont Ave. 
Chicago 41, Ill. (ABCDEFJ) 

Micro-Switch Div., Minneapolis-Honeywel 
Regulator Co., Freeport, Il. 
BDFLOPS) 

Minneapolis-Honeywell Regulator Co., In 
dustrial Division, 4466 Wayne Ave. 
Philadelphia 44, Pa. (D) 

National Acme Co., 176 E. 181st., Cleve- 
land 8, Ohio (BP) 

Ohmite Mfg. Co., 4805 Flournoy, Chicage 
44, Tl. (8S) 

Pass & Seymour, Inc., Solvay Station 
Syracuse 9, N. Y. 

R-B-M Div., Essex Wire Corp., Dem 
A-11, Loganport, Ind. 

Rhodes, Inc., M. H., Hartford, Conn. (G) 

Robertshaw Thermostat Div., Robertshaw 
Fulton Controls Co., Youngswood, Pa 
(FM) 

Sessions Clock Co., The, Tyniswitch Div. 
Forrestville, Conn. (BGOP) 

Soreng Mfg. Corp.. Dept. M-30, 955? 
Soreng Ave., Schiller Park, Tl. 

Spencer Thermostat Div. of Metals & Cor 
trols Corp., 112 Forest, Attleboro, Mass 
(EF) 

Square D Co., 4041 N. Richards, Mi 
waukee 12, Wis. (ABCEFLOPR) 

— Carbon Co., St. Marys, Ps 

) 


( 

Struthers-Dunn, Inc., 150 N. 18th, Phi) 
adelphia 7, Pa. 

Telechron Dept. General Electric Co., 19 
Homer Ave., Ashland, Mass. (G) 

Thompson Products, Inc., Electronios 
Div., 2169 Clarkwood Rd., Cleveland 
3. Ohio (U) 

Torq Engineered Products, Inc., Bedford 
Ohio (V) 

Tuttle & Kift, Inc., 1823 N. Monitor Ave. 
Chicago 39. Tl. (M) 

Ulanet Co., George, 418 Market, Newark 5 
N. J. (FG) 

Unimax Switch Div., The W. L. Maron 
Corp.. 460 West 34, New York 1, N. ¥ 
(BEP) 

Ward Leonard Electric Co., 34 South 
Mount Vernon, N. Y. (CGHOR) 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave. 
Pittsburg 22, Pa. (ABCDEFGHOPHS) 

Zenith Electric Co., 152 W. Walter, Chi 
cago 10, Ill. (HR) 

TACHOMETERS 

Biddle Co.. James G 1316 Arch, Phila- 
delphia 7, Pa 

Bristol Co., 153 Bristol Rd., Waterbury 20 
Conn. 

Durant Mfg. Co., 1962 N. Buffman, Mil- 
waukee 1. Wis. 

Electric Auto-Lite Co., Toledo 1, Ohio. 

General Electric Co., Apparatus Sale 
Div., Schenectady 5, N. Y 

Ideal Industries, Inc., 1008 Park Ave. 
Sycamore, IIl. 

Jones Motrola Corp., 136 Fairfield Ave. 
Stamford, Conn. 

Reliance Electric & Engineering Co., 1054 
Ivanhoe Rd., Cleveland 10, Ohio. 

Veeder-Root Inc., Hartford 2, Conn. 

Weston Electrical Instrument Corp., 5998 
Frelinghuysen Ave., Newark 5, N. J 


TAGS, TERMINAL 
National Band & Tag (% Dept. 9-522 
Newport, Ky 


Natvar Corp., 207 Randolph Ave., Wood 
bridge, N. J. 


TANTALUM 


Fansteel Metallurgical Corp., North Ch) 
cago, Ill 


Mallory & Co., Inc., P. R. Indianapolis 6 
nd 


TAPE, ADHESIVE and COIL 
FASTENING 

Armstrong Cork Co., 9512 Arcl Lancas 
ter, Pa. 

Industrial Tape Corp., Dept. 78, New 
Brunswick, N. J. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, M1. 

Minnesota Mining & Mfg. Co., St. Pan) 
6, Minn. 

Mitchell-Rand Insulation Co., Ine., 5) 
Murray, New York 7, N. Y. 

Polyken Industrial Tapes. Dept. EMH 
Dept. of Bauer & Black, Div. of The 
Kendall Co., 222 W. Adams, Chicago 6 
Tl 

Van Cleef Bros., Inc., 7800 Woodlawr 
Ave., Chicago 19, IIL 


TAPE, INSULATING. See Fabrics, In 
sulating; Sleeving and Tape, Asbestos 
Tape, Friction and Splice; Tape & 
Sheeting 


TAPE, FRICTION and SPLICE 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, TL. 

Irvington Varnish & Insulator Co., Irvine 
ton 11, N. J. a 

Johns-Manville, Box 290, New York 16 
N, ¥. 


Minnesota Mining & Mfg. Co., St. Paul 6 
Minn. 

Mitchell-Rand posits oe. Inc., 5) 
Murray, New York 7, N. 

National Electric Coil Co., Columbus 14 
Ohie 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 217. 
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BRASS SLEEVE = 
HOT TINNED 


KNURLED NUT = 


TTIN PLATE 10 20 MSI 


{CERAMIC — STEATITE = 
(VACUUM WAX IMP 


|| «26 + 
4322 Ny 4 pia STD BRASS 
TUBE PRONG 


fo —~ HEAVY SUVER PLATE 


SUPPLIED IN 18 2 CONTACT TYPES 


SHIELDED TYPE 


PLUGS & SOCKETS 


LOW LOSS PLUGS AND 
SOCKETS FOR HIGH 
FREQUENCY CONNECTIONS 


For quality construction thru- 
out, and fine finish, see dia- 


gram above. 

101 Series furnished with 
Y%", .290", 5/16", ¥%", or 2” 
ferrule for cable entrance. 
Knurled nut securely fastens 
unit together. Plugs have cer- 
amic insulation; sockets bake- 
lite. Assembly meets Navy 
specifications. 

202 Series Phosphor bronze 
knife-switch type socket con- 
tacts engage both sides of 
flat plug contacts—double ¥ 
contact area. Plugs and 
sockets have molded 
bakelite insulation. = . . 

For full details and ee 


engineering data ask — J 
for Jones Catalog No. 18. 


JONES MEANS PROVEN QUALITY 





Howarp B. Jones Division 


CINCH MANUFACTURING CORPORATION 
“n | " i‘ . ° tu . 
r ae a4, 44 ey 


SUBSIDIARY OF UNITED-CARR FASTENER CORP 




















ELECTRONICS ENGINEER 


Group leader required to take charge of an electronics labora- 
tory engaged in analytical instrument development. Design 
ability in conventional circuitry as applied to a.c. and d.c. 
amplifiers, power supplies, light detection devices, thyratron 
circuits, discriminators, magnetic circuitry and fractional horse- 
power motors desirable. 


Five years experience or advanced degrees in lieu of part 
of this experience required. The position is a permanent one 
with an old established instrument company who is a leader 
in the field. 


Send resume with salary requirements to: 


Personnel Manager 


Fisher Scientific Company 
717 Forbes Street 
Pittsburgh 19, Pa. 


MAMCO 


QUALITY BUILT 
COILS 


If your product calls for a coil application, call for 
MAMCO quality built coils. Our engineers will build 
MAMCO coils to your specifications. Guaranteed qual- 
ity throughout. Write today. Send prints or description 
of product for prices. 


APPLIANCE MFG. CO. 
RACINE, WISCONSIN 











screwed to the wall 
by 


slow deliveries ? 


see 





for whatever you need in 
tapping and machine screws 






SCREW CORPORATION 


Plant at W. Warwick, Rhode Island 
BRASS, STEEL, AND STAINLESS 


DYKEM STEEL BLUE 


S T 
LOSSES 


making dies 
& templates 





|| Simply brush on right 
| at the bench; ready 
for the layout in a 
few minutes. The 
dark blue background 
makes the seribed lay- 
out lines show up in 
sharp relief, and at 


the same time prevents metal glare. Increases efficiency and accuracy. 





Write for full information 


THE DYKEM COMPANY, 2303F North 11th St., St. Louis 6, Mo. 
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Okonite Co., 


Passaic, N. J. 


Polyken Industrial Tapes, Dept. EMH, 
Dept. of Bauer & Black, Div. of The 
Kendall Co., 222 W. Adama & 


Chicago 6, Ill. 
S. Rubber Co., 
‘New York 20, N. ¥. 
Van Cleef Bros., 
Ave., Chicago 19, 


TAPE, MICA. See Mica. 
TAPE and SHEETING, 
RESIN 


Rockefeller Center, 


Ine., 7800 Woodlawn 


SYNTHETIC 


Asbestos Textile Div., Raybestos-Manhat- 
tan, Inc., Manheim, Pa 

ae Seas Fibre Co., Newark 

, Del. 

du Pont de Nemours & Co., Inc., E. L, 
Plastics Dept., 350 Fifth Ave., New 
York 1, N. Y. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, NL 

Irvington Varnish & Insulator Co., Irving- 


ton 11, N. J. 
Randolph Ave., Wood- 


Natvar Corp., 207 
bridge, N. J. 

New Jersey Wood Finishing Co., Electrical 

Insulation Dept., Woodbridge, N. J. 


Polyken Industrial Tapes, Dept. EMH, 
Dept. of Bauer & Black, Div. of The 
Kendall Co., 222 W. Adams S&t., 


Chicago 6, Ill. 
Pyramid Plastics, 


Inc., 554F West Polk, 
Chicago 7, Ill. 


U. S. Gasket Co., Camden 1, N. J. 


TAPE, MAGNETIC RECORDING 
See Magnetic Recorder Components. 


TAPES, MEASURING 
Keuffel & Esser Co., Hoboken, N, J. 


TELEPHONES, SOUND POWERED 


Wheeler Insulated Wire Co., Inc., Div. 
Sperry Corp., 1102 E. Aurora, Water- 
bury 20, Conn. 


TEMPERATURE CONTROLS 
See Switches; Thermostats. 


TERMINAL BLOCKS. See Strips. 
TERMINALS. See Lugs and Terminals. 


TESTING CHAMBERS. See Chambers, 
Test 
TESTING INSTRUMENTS. See Instru- 
ments, 


THERMAL SWITCHES. See Switches. 
THERMOCOUPLES 


nee & Co., Inc., 113 Astor, Newark 5, 
Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn. 


General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

Hoskins Mfg. Co., 4445 Lawton Ave., De- 
troit 8, Mich. 

Minneapolis- Honeywell Regulator Co., In- 


dustrial Division, 4466 Wayne Ave., 
Philadelphia 44, Pa. 

Richards Co., Inc., Arklay S., Newton 
Highlands 61, Mass. 


Rockbestos Products Corp., New Haven 4, 
Conn. 


TAGliabue Instruments Div., Weston Elec- 


trical Instrument Corp., 614 Freling- 
huysen Ave., Newark 5, N. J. 

Therme Electric Co., Dept. N. Fairlawn, 

J. 

ee se Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 

THERMOMETERS 

Bristol Co., The, 153 Bristol Rd., Water- 


bury 20, Conn 

Edison, Inc., Thomas A., Instrument Div., 
51 Lakeside Ave., West Orange, N. J. 

Electric Auto-Lite Co., Toledo 1, Ohio 

Minneapolis - Honeywell Regulator (Co., 
Industrial Div., 4466 Wayne Ave., Phila- 
delphia 44, Pa. 

TAGliabue Instruments Div., Weston Elec- 
trical Instrument Corp., 614 Frelinghuy- 
sen Ave., Newark 5, N. J. 

Weston Electrical Instrument Corp., 598 
Frelinghuysen Ave., Newark 5, N. J. 


THERMOPLASTIC WIRE. See Wire and 
Cable, Insulated. 


THERMOSTATIC BIMETALS 
4 Co., Inc., 113 Astor, Newark 6, 


Brainin Co., C. S., 318 Washington, Mt. 
Vernon, N. Y. 


os Co., 153 Bristol Rd., Waterbury 20, 
onn. 
Chace Co., W. M., 1608 Beard Ave., De- 


troit 9, Mich, 


General Plate Div., Metals and Controls 


Corp., 412 Forest, Attleboro, Mass. 

Wilson Co., The H. A., 105 Chestnut S8t., 
Newark 5, N. J. 

THERMOSTATS 

American General Thermostat Corp., 2060 
Bronx, New York 60, N. Y. 

Barber-Colman Co., Rockford, IH. 

Bristol Co., The, 153 Bristol Rd., Water- 
bury 20, Conn. 

Edison, Inc., Thomas A., Instrument Div., 


51 Lakeside Ave., West Orange, N. J. 
Fenwal, Ine., 111 Pleasant, Ashland, Mass. 
General Electric Co., Apparatus Sales Div., 

Schenectady 5, N. Y. 

Minneapolis- Honeywell Co., 

Minneapolis, Minnesota 
Mechanical Industries Production Co., 211 

Ash, Akron 3, Ohio 
Mercoid Corp., 4227 W. Belmont Ave.. 


Chicago 41, IL 
Robertshaw Thermostat Div., Robertshaw 


Fulton Controls Co., Youngswood, Pa. 


Regulator 


To communicate with any manufacturer whose name appears 


Spencer Thermostat Div., Metals & Con 

trols Corp., 112 Forest, Attleboro, Mass. 
Stevens Mfg. Co., Inc., Mansfield, Ohio 
Btill- a. Co., The, 429-33 E. 164, N. Y. 


56, z 
Therin- O-Disc, Inc., 127 Crouse, Mansfield, 
Ohio 
Ulan, Co., George, 419 Market, Newars 
Westinghouse Electric Corp., 180 Meree 
St., Meadville, Pa. 


TIMERS, MOTOR 


Allen-Bradley - 1316 8S. Second, Mu 


waukee 4, 

Automatic Electric Mfg. Co., 60 State 
Mankato, Minn. 

Cramer Co., Inc., B. W., Box 8, Center. 
brook, Conn. 


a Co., 210 E. 6th, Dayton 3. 
ni 
—_ Signal Corp., 202—20th, Moline 1 


General Electric %. Apparatus Sales Div. 
Schenectady 5, Ze 

Hansen Mfg. Co., Tae 

Haydon Co., A. W., 
bury 20, Conn. 

Haydon Mfg. Co., Inc., 2536 Elm, Tor- 
rington, Conn. 

Industrial Timer Corp., 115 Edison Plaea 
Newark 5, N. J. 

Square D Co., 4041 N. Richards, Me 
waukee 12, Wis. 

Mercoid Corp. 4227 W. Belmont Ave., Chi- 


cago 41, Ill, 

Struthers-Dunn, Inc., 150 N. 13th, Phile 
delphia 7, Pa. 

Telechron Dept., General Electric Co., 19 
Homer Ave., Ashland, Mass. 
Ward Leonard Elec. Co., 34 South, Ms 


Vernon, N. 
Westinghouse Electric Corp., Gateway 
3, 401 Liberty Ave.. 


Center, Bldg. No. 
Pittsburgh 22, Pa. 

Zenith Electric Co., 152 W. Walton, Cas 

cago 10, 


TIME SWITCHES. See Switches. 


TOOLS & MACHINES, Flexible Shaft 

Foredom Electric Co., 77 Park Pl, New 
York 7, N.Y 

TOOLS, PORTABLE 

Dremel Mfg. Co., 2300 Eighteenth, Racine. 


Wis. 
Jones Motrola Corp., 436 Fairfield Ave. 


Stamford, Conn. 


Princeton 3, Ind. 
234 North Elm, Water- 


Keller Tool Co., Grand Haven, Mick 
(Pneumatic) 

Master Appliance Mfg. Co., Fourth & 
Ontario, Racine, Wis. 

Scruggs Co., Loyd, 1022-32 N. Sixth, & 
Louis 1, Mo. 

— & Son, Inc., Joseph T., Chicage. 
Nl. 

Stanley Tools, 183 Elm, New Britata. 
Conn. 

Syntron Co., Homer City, Pa. 

Thomas & Betts Co., Inc., 28 Butler, 
Elizabeth 1, N. J. (Terminal Tools) 
United States Steel Supply Div., United 
States Steel Co., 208 S. La Salle, Chi- 


eago 4, IL 


TRACING CLOTH, FILM and PAPER 


Arkwright Finishing Co., Industrial Trust 
Bldg., Providence, R. I. 
Bruning Co., Inc., Charles, Dept. B-103 

Teterboro, N. J. 
Eastman Kodak Co., Rochester 4, N, Y. 
Keuffel & Esser Co., Hoboken, N. J. 


TRANSDUCERS, PRESSURE 
Bristol Co., The, 153 Bristol Rd., Water- 
bury 20. Conn. 


Raytheon Mfg. Co., Equipment Sales Div., 


Dept. 6270-EM, Waltham 54, Mass. 
Servomechanisms Inc., ae & Stewart 
Aves., Westbury, N. Y. 


TRANSFER SWITCHES. See Switches. 


TRANSFORMER HOUSINGS. See Cabdi- 
nets, Sheet Metal. 


TRANSFORMERS, FLUORESCENT 
BALLAST. See Fluorescent Lamp Aus 
iliaries. 


TRANSFORMERS, INSTRUMENT 
CURRENT 

Acme Electric Corp., 3512 Water, Cuba 
Ms ks 

Allis-Chalmers Mfg. Co., 937A 8. 16 


Milwaukee 1, Wis. 
Chicago Transformer  amaan 3501 W. Addi 
son, Chicago 18, Ill 


Comar Electric Co., 3349 W. Addison, Chi 
go 19, Ill. 
Dano Electric Co., 93 Main, Winsted. 
Conn. 
Electran Mfg. Co., 1901 Clybourn Ave.. 


Chicago 14, Ill. 

Federal Telephone and Radio Corp., Dept. 
F-216, 100 Kingsland Exd., Clifton, N. J. 

Ferranti ao, Ps 30 Rocket dller 
Plaza, New Yor N. 

Freed Transformer Co., Inc., 1730B wer 
field, Brooklyn (Ridgewood) 37, N. 

General eee 7 Apparatus Sales Div. 
Schenectady . 

General Transformer Co., 18240 Harwood 
Ave., Homew: 

Jefferson Electric Co., Bellwood, Il. 

Raytheon Mfg. Co., Equipment Sales Div.. 
Dept. 6270-EM, Waltham 54, Mass. 

Sola Electric Co., 4633 W. 16, Chicago 5@ 
Til. 


Standard Transformer Co., Warren, Obio 
Standard Transformer Corp., 3570 Ejstos 
Ave., Chicago 18, Ill. Soe a 
Trenton Transformer Corp., 568-E, 
Trenton, N. J. 
Westinghouse Electric 
Center, Bldg. No. 3, 
Pittsburgh 22, Pa. 


Box 


Corp., Gateway 
401 Liberty Ave.. 


in this issue use READER INQUIRY FACILITY, page 217. 
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Weston Electrical Instrument Corp., 508 


Frelinghuysen Ave., Newark 5, N. J. 


TRANSFORMERS, POWER CIRCUIT 
dome _Monels Corp., 3512 Water, Cuba, 


Allis-Chalmers Mfg. Co., 937A, 8. 10, 
Milwaukee 1, Wis. 

Chicago Transformer Corp., 3501 W. Addi- 
son, Chicago 18, Ml. 

Dene Electric Co., 93 Main, Winsted, 
Conn. 

Dormeyer Industries, 3414 Milwaukee Ave., 
Chicago 14, 

Electran Mfg. Co., 1901 Claybourn Ave., 
Chicago 14, IIL 

Ferranti Electric, Inc., 30 Rockefeller 
Plaza. New York 20, N. Y. 

Freed Transformer Co., Inc., 1730B Weir- 
field, Brooklyn (Ridgewood) 27, N. Y. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

General Transformer Co., 18240 Harwood 
Ave., Homewood, Tl. 

Hevi Duty Electric Co., Milwaukee 1, 
Wisconsin 

Jefferson Electric Co., Bellwood, Illinois 

Kenyon Transformer Co., Inc., 840 Barry, 
New York 59, N. Y. 

Nothelfer Winding Laboratories, 11 Albe- 
marle Ave., Trenton 3, N. J. 

Radio Corporation of America, Section 
Ik41, Harrison, N. J. 

Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6270-EM, Waltham 54, Mass. 

om, Electric Co., 4633 W. 16, Chicago 50, 


Standard Transformer Corp., 3570 Elston 
Ave., Chicago 18, Ill. 


Trenton Transformer Corp., Box 548-E 
Trenton, N. J 

Wagner Electric Corp., 6454 Plymouth 
Ave., St. Louis 14, Mo, 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 

Wheeler Insulated Wire Co., Inc., 1102 
East Aurora, Waterbury 20, Conn. 


TRANSFORMERS, RADIO CIRCUIT 
a Electric Corp., 3512 Water, Cuba, 


Aircraft Transformer Corp., Long Branch, 


Chicago Transformer Corp., 3501 W. Addi- 
son, Chicago 18. Ill. 

no Electric Co., 93 Main, Winsted, 
onn. 

Dormeyer Industries, 3414 Milwa’ i 
Chicago 41, TIL ope. 

Electran Mfg. Co., 

pane mM. 
ederal Telephone and Radio Corp., Dept. 
F-216, 100 Kingsland Fad.. Clifton, Ny 

Ferranti Electric, Inc.. 30 Rockefeller 
Plaza. New York 20, N. Y. 

Freed Transformer Co., Inc., 1730B Weir- 
field, Brooklyn (Ridgewood) 27, N. Y. 

General Electric Co., Electronics Div.. 
Syracuse, N. Y. 

General Radio Co., 275 Massachusetts Ave., 

PR 39. Mass. 

er ansformer Co., 18240 

Ave., Homewood, TI. ade 

Jefferson Flectric Co., Bellwood, Il. 

Nothelfer Winding Laboratories, 11 Albe- 
marle Ave., Trenton 3, N. J. 

Radio Corporation of America, 
TR41, Harrison, N. J. 

Radionic Transformer Co., 411 So. San- 
gaman, Chicago 7, TI. 

Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6270-EM, Waltham 54. Mass. 

Ode Electric Co., 4633 W. 16. Chicago 50. 


1901 Clybourn Ave., 


Section 


Trenton Transformer Corp Rox 548-E 
Trenton, N. J. 

Wheeler Insulated Wire (Co., Inc., 1102 
Fast Aurora, Waterbury 20. Conn.. 


TRANSFORMERS, VARIABLE 
VOLTAGE 

Acme Electric Corp 
N ; 

Electron Mfg. Co., 1901 Clybourn Ave., 
Chicago 14, TI. 

Freed Transformer (o., Inc.. 1730B Weir- 
field. Brooklyn (Ridgewood) 27. N. Y. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5. N. Y. 

Hevi Duty Electric Co., Milwaukee 1, 
Wisconsin 

Jefferson Flectrie Co.. Bellwood, TN 

Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6270-EM. Waltham 54. Mass. 

Standard Transformer Corp., 3570 Elston 
Ave.. Chicago 18, Tl. 

Superior Electric Co., 83 Laurel St., 
Bristol, Conn. * 


TUBES, CATHODE RAY 
General Electric Co.. Electronics Yept., 
Schenectady 5. N. Y. 


Radio Corporation of America, Section 
TR41,. Harrison, N. J 


ue Products Co., Ine., Philadelphis 
a 


3512 Water, Cuba 


TUBES, ELECTRON (Industrial) 
mierieeee. Inc., 127 Sussex Ave., Newark 


Federal Telephone and Radio Corp., Dept. 
F-216, 100 Kingsland Fd.. Clifton, N. J. 

General Electric Co., Electronics Div., 
Schenectady 5, N. Y. 

Radio Corporation of America, Section 
TR41. Harrison, N. J. 

Raytheon Mfg. Co., Equipment Sales. Div., 
Dept. 6270-EM. Waltham 54, Mass. 

Westinghouse Electric Corp.. Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


TUBES, METALLIZED GLASS. See 
Glass, Technical. 


TUBES, PHOTOELECTRIC. See Photo- 
electric Cells & Tubes. 


TUBING, ALUMINUM. 
See Aluminum. 


TUBING, BRASS, BRONZE and CoP 
PER. See Brass, Bronze and Copper 


TUBING, FIBRE. See Fibre. 


TUBING, LAMINATED METAL. 
See Laminated Metals. 


TUBING, MICA, See Mica. 


TUBING, NICKEL and NICKEL ALLOY 


American Brass Co., Waterbury 20, Con: 

Chase Brass & Copper Co., Dept. EM 1052 
Waterbury 20, Conn. 

General Plate Div., Metals and Controls 
Corp., 412 Forest, Attleboro, Mass. 

International Nickel Co., Inc., 67 Wal 
New York 5, N. Y. 

Revere Copper & Brass, Inc., 230 Pars 
New York 17, N. Y. 


TUBING, PAPER 


Cleveland Container Co., 6201 Barbertor 
Ave., Cleveland 2, Ohio 

Cee Saat Fibre Co., Neward 

, Del 

Paramount Paper Tube Corp., 613 Lafay 
ette, Ft. Wayne 2, Ind. 

Precision Paper Tube Co., 20385 W 
Charleston, Chicago 47, Til. 


TUBING, SILVER. See Silver and Silver 
Alloys. 


TUBING and SLEEVING, BRAIDED 
FABRIC. Textile or Glass-Fibre treated 
with lacquer, varnish or synthetle resin 

Bentley, Harris Mfg. Co., Dept. M-10, 
Conshohocken. Pa 

Brand & Co., Inc., William, Dept. EM-11, 
North & Valley, Willimantic, Conn. 

a 5 ice Fibre Co., Newars 
13. De 

Corning a Works, Dept. EM-11, Corn- 
ing, N. %. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ml. 

Irvington Varnish & Insulator Co., Irving: 
ton 11, N. J. 

Mitchell-Rand Insulation Co., Inc, 5) 
Murray, New York 7, N. Y. 

National Electric Coil Co., Columbus 16. 


Ohio 

Natvar Corp., 207 Randolph Ave., Wood 
bridge, N. J. 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 

Owens Corning Fiberglas Corp., Textile 
Products Div., Dept. 866, 16 E, 56tb 
St., New York 22, N. Y. 

vary Sales Co., Inc., 309 N, Jay, Rome 
N 


Westinghouse Electric Corp., Gateway 
Center. Bldg. No. 3, 401 Liberty Ave.. 
Pittsburgh 22, Pa. 


TUBING and SLEEVING, Extruded 
Plastics. . 
Brand & Co., Inc., William, Dept. EM-:!, 
North & Valley, Willimantic, Conn. 
General Electric Co., Chemical Div., 8-11 
1 Plastics Ave., Pittsfield, Mass. 

Insulation Manufacturers Corp., 565 
Washington Blvd., Chieago 6, Til 

Irvington Varnish & Insulator Co., Ire 
ington 11, N. J. 

Lavelle Rubber Co., 424 North Wood 8t.. 
Chicago 22, TL. 

Mitchell-Rand Insulation Co., Ine., B 
Murray. New York 7, N. Y. 

Natvar Corp., 207 Randoiph Ave., Wood. 
bridge, N. J. 

New Jersey Wood Finishing Co., Fileo- 
trical Insulation Dept., Woodbridge, N.J 

Phalo Plastics Corp., Commercial & Fos 
ter. Worcester, Mass. 

Polymer Corp. of Pennsylvania, Reading, 
Pa 

Rogan Brothers, 8027 N. Monticello Ave. 
Skokie. Illinois 

Varfiex Sales Co., Inc., 309 N. Jay, Bome 
a A 


TUBING, STEEL. See Steel, Commercial 
Grades and Forms. 


TUNGSTEN (See also Contacts) 

eaten Sennen Corp., North Chi- 
cago, Ml. 

Maley © Co., Ine., P. R., Indianapolis 
6, Ind. 


UNDERCUTTERS, 
Undercutters, 


VACUUM TUBES. See Tubes, Cathode 
Ray; Tubes Electron. 


VALVES, MOTORIZED or SOLENOID 
OPERATED 

Automatic aoe Co., 383 Lakeside Ave.. 
Orange, N. J. 

Barber Colman Co., Rockford, Ill. 

General ae sae Sales Div., 
Schenectady 5, N. Y. 

Hanna Engineering Works, 1766 Histoo 
Ave., Chicago 22, , 

Hannifin or. 0 S. Kilbourn Ave., 
Chicago 24, Il. 

Mercoid Corp... saat W. Belmont Ave., 
Chicago 41, a 

Minneapolis-Honeywell Regulator Co., In- 
dustrial a. 4466 Wayne Ave., 
Philadelphia 44, Pa. 

Pneu-Trol Devices Inc., 1822 N. Keating. 
Chicago 51, DL 

Skinner Electric Valve Division, Skinner 
Chuck Co., 130 Belden Ave., Norwalk 
Conn. 

Waterman Boginewing Co., 721 Custer 
Ave., Evanston, . 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave.. 
Pittsburgh 22, Pa. 


VARNISHED FABRICS. See Fabrics. Ip 
sulating. 


MICA. See Mics 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 217. 
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For SPECIFIED PERFORMANCE 
Specify JELLIFF RESISTANCE WIRE 


A Wide Range of Alloys .. . 
A Wide Range of Experience .. . 
Complete Control of Manufacture . . 








make JELLIFF the ideal source of 
Resistance Wire to assure your Product's 


PERFORMANCE ACCORDING TO SPECS 


Among the Products that can benefit 
from the PLUS-PERFORMANCE of 


JELLIFF RESISTANCE WIRE are 


















precision resist- 


«tS *?* LEKTROMESH . REs, 
thermocouples — 


ae Ri 


MANUFACTURING 
CORPORATION 
SOUTHPORT, CONN. 


relays — bridges 
ohmmeters — high- 
temperature furnaces. 


DIPPING BAS& 
auim anv”? 














< 
Detailed Enquiries |: 
Welcomed. : 
Address Dept. 25 Tes e wit CLOTH @ staarme® 






FOLDING DOUBLE CUPPED WASHER LUGS 


A SIZE and-TYPE for every need! 


* WRITE FOR BULLETIN 8-DF * 


KRUEGER & HUDEPOHL 


WALSH BUILDING CINCINNATI 2, OHIO 

















FOR IMPREGNATING 

Radio Coils, Transformer Coils, 
Ignition Coils, Wire Coverings, 
Paper Tubes and Forms, Porous 
Ceramics. 


FOR SEALING 

Condensers, Batteries, Switch 
Base Terminals, Socket Terminals, 
Light Fixtures. 


FOR DIPPING 


Coils, Transformers, Condensers. 


FOR POTTING 
Radio Transformers, Light Units, 


COMPOUND Loading Coils, Condensers. 


Scientifically compounded from waxes, resins, _asphalts, pitches, oils 
ia salaemie fon soauie applications. Specific data and samples 
will be furnished on request. 


BIWAX CORPORATION 
3445 Howard Street SKOKIE, ILL. 








385 














BALLS FOR BEARINGS AND OTHER BALL APPLICATIONS 


Precision balls for every requirement of the electrical industry. 
Made in many different materials. Also special bearings and 


retainers. Send your specifications for recommendations from 
our Engineering Department. 


THE HARTFORD STEEL BALL 
HARTFORD 6, CONN. 


a at! 
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LOOKIN 6 4 
AHEAD? 


If you're a top performer in 
the field of physics, electronic 
engineering or desgn, and 
you’re looking for a career 


as well as a well-paid posi im advanced research or develop- 
tion, it will pay you to in- 


vestigate the excellent op- ment related to: 


nsessaiiadiiaaa * PULSE CIRCUITS 
ILLUSTRATED BROCHURE COMPUTERS 


on request. Please write 
(giving summary of your edu- * NUCLEAR INSTRUMENTS 
* MINIATURIZATION 


hae) 


iy 
J 





BASIC QUALIFICATIONS: 


Mmimum of four years experience 


cation and experience, plus 
salary requirements) to: 


BERKELEY SCIENTIFIC 


division of Beckman Instruments Inc. 
2200 WRIGHT AVENUE RICHMOND, CALIFORNIA 





To/CHECK SPEEDS periopicaLLy 
To. SHOW SPEEDS conrinuousLy 


USE JONES TACHOMETERS 


write for Catalog FEC 


JONES MOTROLA CORP. 


STAMFORD ° ee) SE 
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VARNISHES, COMPOUNDS ano 
RESINS, INSULATING 


Acme Wire Co., 1255 Dixwell Ave.. 
Haven 14, Conn. 

Bakelite Co., A Division of Union ome 
& Carbon Corp., Dept. EO-20, 30 E. 
42nd, New York 17, N. Y. 

Brand & Co., Inc., William, Dept. EM-11, 
North & Valley, Willimantic, Conn. 
Dow Corning Corp Dept., AE-24, Mid 

land, Mich 

du_ Pont de Nemours & Co., Inc., E. L., 
Finishes Dept., Wilmington 98, Del. 

Durez Plastics & Chemicals, Inc., 1312 
Walck Road, North Tonawanda, N. Y 


New 


General Electric Co., Chemical Div. 8-11, 
1 Plastics Ave., Pittsfield, Mass. 
Xnsulation Manufacturers Corp., 565 W. 


Washington Blvd., Chicago 6, IIL. 

Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. 

Mica Insulator Co., Schenectady 1, N. Y. 

Minnesota Mining & Mfg. Co., St. Paul 
6, Minn. 

Mitchell-Rand Insulation Co., Ine., 651 
Murray, New York 7, N. Y. 

— Electric Coil Co., Columbus 16, 
Ohio 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave.. 
Pittsburgh 22, P. 


Zophar Mills, Inc., 117 Twenty-Sixth, 
Brooklyn 82, N. Y. 


VARNISHES, FINISHING. See Lacquer, 
Enamels and Varnishes. 


VARNISHES, INSULATING. See Var- 
nishes, Compounds and Resins. 
V-BELTS. See Drives, Belt. 
VIBRATORS 
American Television & Radio Co., St. Paul 
1, Minn. 
Inc., P. R., Indianapolis 


Mallory & Co., 
6, Ind. 


VIBRATION TEST MACHINES 
All American Tool Mfg. Co 
lale Ave., Skokie, Ill 
General Electric Co Apparatus 

Schenectady 5, N. Y 
Westinghouse Electri 

ter Bldg. No. ‘ 

burgh 22, Pa. 


VOLTAGE REGULATORS. 
See Regulators, Voltage; 
Transformers, Variable Voltage. 


VOLTMETERS. See Instruments. 


WASHERS, BEARING. See Bearings and 
Bushings. 


WASHERS, FLAT. See Fasteners. 


WAXES AND COMPOUNDS 


Bakelite Co., A Division of Union Carbide 
& Carbon Corp., Dept. EO-20, 30 BEB. 
42nd, New York 17, N. Y. 

3445 Howard, Skokie, ™. 

Corp., Dept., AE-24, Mid- 

General Electric Co., Chemical Div., 8-11, 
1 Plastics Ave., Pittsfield, Mass. 

Mica Insulator Co., Schenectady 1, N.Y. 

Mitchell-Rand peapitien Co., Inc., 51 


Murray, New York 7, =. 
National Electric Coil os., Columbus 16, 


Ohto 
Mills, Inc., 117 Twenty-Sixth, 


8031 Lawn 


Sales Div., 


Corp., Gateway Cen 
101 Liberty Ave., Pitts 


Biwax Corp., 
Dow Corning 
land, Mich. 


Zophar 
Brooklyn 32, N. Y. 


WEDGES AND PEGS, ARMATURE 


Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Tl. 

Mica Insulator Co., Schenectady 1, N. 

Mitchell-Rand Insulation Co., Ine., i 
Murray, New York 7, N. Y. 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 


WELDING EQUIPMENT 

Erico Products Co., Inc., 
Place, Cleveland 3, Ohio 

General Electric Co., Apperatus Sales Div., 
Schenectady 5, N. Y. (Arc) 


2070 East 61 


Revere Brass & Copper Inc., 230 Park, 
New York 27, HX. ©. 

Westinghouse Electric Corp., P.O. Box 
2025, Buffalo 5, N. Y. (Flexare) 

WELD NUTS. See Fasteners. 

WHEELS, BLOWER 

Master Appliance Mfg. Co., Fourth & On 


tario, Racine, Wis. 


WIRE AND CABLE, BARE 
American Brass Co., Waterbury 20, Conn. 


American Steel & Wire Co., Div., U. 8. 
Steel Co., Rockefeller Bldg., Cleveland 
13, Ohio. 

Anaconda Wire and Cable Co., 25 Broad- 
way, New York 4, N. Y. 

Bristol Brass Corp.. The, Bristol, Conn. 

Chase Brass & Copper Co., Dept. EM 1052, 


Waterbury 20, Conn. 
Cornish Wire Co 
=a 3, 2. oe 
Electric Auto-Lite Co., Port Huron, Mich 
—_— Wire Corporation, Fort Wayne 6, 
nd. 
General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. 
Hudson Wire Co., Winsted Div., Winsted, 
Conn. 


.» Inc., 50 Church, New 


Phelps-Dodge Copper Products Corp., Fort 
Wayne, Ind 

Roebling’s Sons Co., John A., Trenton 2, 
N. J 

Rome Cable Corp Dept. EM-12, Rome, 


Ryerson & Son, Inc., Joseph T., Chicago, 
Ml. 


WIRE AND CABLE, INSULATED 
Asbestos (A) 
Rubber (B) 
Varnished Fabric (C) 
Thermoplastic (T) 
Coaxial Cable (xX) 
Alden Products Co., 125 North Mai 
Brockton 64, Mass. (¢ 


American Steel & Wire Co., Div., U. 6, 
Steel Co., Rockefeller Bldg., 
13, Ohio. 

Anaconda Wire and Cable Co., 25 penne 
way, New York 4, 5 

Belden Mfg. Co., 
Chicago 44, LIL. 

Brand & Co., Inc., William, Dept. EM-11, 
North & Valley, Willimantic, Conn. 

Chase Brass & Copper Co., Dept. EM 1083. 
Waterbury 20, Conn. (BCX x) 

ae Cable Corp., Chester, New Yor 
(TX) 

Cornish Wire Co., Ince., 
York 7, N. Y. (BT) 

Electric Auto-Lite Co., 
BCT) 


4633 W. Van hone, 
(ABTX) 


50 Church, New 
Port Huron, Mich 


( 

Essex Wire Corporation, 
Ind. (BT) 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J. (TX) 

General Electric Co., Construction Mate 


Fort Wayne 6, 


rials Div., Bridgeport 2, Conn. (ABCX) 
Koiled Kords Inc., Box K, New Haven 14, 
Conn, 
Okonite Co., Passaic, N. J. 


(ABCTX) 

Phalo Plastics Corp., Commercial & Foe- 
ter, Worcester, Mass. (TX) 

Phelps-Dodge Copper Products Corp., Fon 


Wayne, Ind. (ABCTX) 
Radix Wire Co., Box 4292, Noble Branch 
Cleveland 17, Ohio 


Rhode Island Insulated Wire ay Ine.. 
50 Burnham Ave., erg . (AP) 
Riverside Electrical Mfg. C easy" Mich- 
igan Ave., Dearborn, Mich. 
Rockbestos Products Corp., New Haven 4, 
Conn, (ATX) 
ees Sons Co., John A., Trenton 3, 
J. (BCT) 


a Cable Corp., Dept. EM-12, Rome 
N. Y. (BTX) 

Royal Electric Co. Inc., Pawtucket, B. 1. 
(ABT) 

Runzel Cord & Wire Co., 4723-31 Mom- 
rose Ave., Chicago 41, Ml 

Tensolite Insulated Wire Co., Tarrytown 
N,. 2. (F 

U. S. Rubber Co., Rockefeller Center, Nee 


York 20, N. Y. 

Victor Electric Wire & Cable Corp. 
Clifton, N. J. (®) 

Whitney Blake Co., New Haven 14, Conm 
(ABTX) 


WIRE CUTTERS & STRIPPERS. 
See Strippers, Wire. 


WIRE FORMS. See Springs. 
Flat; Stampings, Metal. 


WIRE, MAGNET 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 


Anaconda Wire and Cathe Co., 25 Broad- 
way, New York 4, a. 

Belden Mfg. Co., 4633 W. Van Bures. 
Chicago 44, Ill. 

Chase Brass & Copper Co., Dept. EM 1053, 
Waterbury 20, Conn. 

Electric Auto-Lite Co., Port Huron, Mich 

Essex Wire Corporation, Fort Wayne 6. 
Ind. 

General Electric Co., Appartus Sales Div.. 
Schenectady 5, N. Y. 

Hudson Wire Co., Winsted Div., Winsted. 
Conn. 

Phelps-Dodge Copper Products Corp., Ines 
Mfg. Division, Fort Wayne, Ind. 

Rockbestos Products Corp., New Haven 4 
Conn 

Roebling’s Sons Co., 

J. 


Coil ané 


John A., Trenton 3. 


n. 

Rome Cable Corp Dept. EM-12, Rome. 
ay 

Sprague Electric Co., 307 Marshall, Norte 
Adams, Mass. 


Warren Wire Co., Inc., Pownal, Vt. (Te 


flon) 
Wheeler Insulated Wire Co., Inc., 1108 


East Aurora, Waterbury 20, Conn. 


WIRE, MAGNETIC RECORDING 
See Magnetic Recording Wire. 


WIRE and METAL FORMING 


MACHINES 
Nilson Machine Co., A. H., Bridgeport 8. 


Conn. 


WIRE, RESISTANCE 

Driver Co., Wilbur B., 150 Riverside 
Ave., Newark o, a = 

Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg. Co., 4445 Lawton Ave., De- 


troit 8, Mich. 

Jelliff Mfg. Corp.. C. O.. Southport, Conn. 

Kanthal Corp., 3 Amelia Place, Stam- 
ford 3, Conn 

Ney Co., The J. M., 371 Elm, Hartferd 1. 
Conn. 


WIRE STRIPPERS. See Strippers, Wire. 


WIRING HARNESSES. 
and Assemblies, Wire. 


WORMS AND WORM WHEELS. See 
Gears and Pinions. 


See Harnesses 


WRENCHES, SOCKET SCREW. See 
Socket, Screw, Keys and Wrenches. 

YARNS, BRAIDING & SERVING. See 
Fabrics, Insulating. 

ZINC 

Federated Metals Div., American Smelt- 


ing Spee Co., 120 Bway, N. Y. 


5. B. . 
New sae, Zine Co., 160 Front, New York 
ae oe # 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 217. 
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*‘More than 98% 


of our 27,000 employees 


have enrolled in the 


Payroll Savings Plan” 


JOHN E. GOBLE 


President. National Tube Division, 
U.S. Steel Corporation 


**We of the National Tube Division of the United States Steel, recognize that 
systematic saving through the Payroll Deduction Plan is an investment in the 
security of the Nation, as well as of the individual. We are proud of the partici- 
pation resulting from a person-to-person canvass in our plants and offices. 
More than 98% of our 27,000 employees have enrolled in the Payroll Savings 
Plan—a complete affirmation of their faith in America. Such personal savings 


are the backbone of our free enterprise system.” 


Concisely, clearly. Mr. Goble cites three of the reasons 
why 98% of the 27.000 employees of National Tube are 
enrolled in the Payroll Savings Plan: 


¢ recognition by management that the Payroll Savings 
Plan contributes “to the security of the Nation as 
well as of the individual.” 

e the purchase of Defense Bonds through payroll de- 
ductions is concrete affirmation of Americans’ faith 
in America. 

® a person-to-person canvass in plants and offices put a 
Payroll Savings application in the hands of every 
National Tube employee. 

There is still another reason for National Tube’s out- 

standing employee participation: Mr. Goble’s personal 

interest in the Payroll Savings Plan, and the conduct- 
ing of the person-to-person canvass. 
State Directors of the Treasury Department, mem- 


bers of the Field Staff of the Payroll Savings Division, 
Volunteer Chairmen of industry groups—everyone as- 
sociated with the Payroll Savings Plan—will tell you 
that every highly successful Payroll Plan is a reflec- 
tion of the deep interest and personal effort of the 
company s top executive. 

If you are the man who makes the top decisions in 
your company, ask today for a report of your Payroll 
Savings Plan, particularly, the percentage of partici- 
pation. Then, call a meeting of your associates. Show 
them this statement of Mr. Goble’s. Tell them you are 
going “all out” to put your company (large or small) 
in the front rank of those who can be justly proud of 
their Payroll Savings Plan. 

A phone call, wire or letter to Savings Bond Division, 
U.S. Treasury Department, Suite 700, Washington 
Building, Washington, D.C., will bring prompt co- 
operation from your State Director. 


if you are not the chief executive of your company, please tear out this page and send it to the “Big Boss” with your recommendation. 


The U. S. Government does not pay for this advertising. The Treasury De- 


partment thanks, for their patriotic donation, the Advertising Council and 


By (olamlerd mma Hinlelrtennel mip tes 
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EWING GAUOWAY 


no scrap...no rejects...no time waste 


Whether you want semi-fabricated blanks or completely finished parts, 
you will save by letting Fansteel fabricate your tungsten and molybdenum 
components for you. Fansteel maintains complete facilities for fabricating, 
including forming, stamping, bending, deep drawing, forging, machining, 
brazing, welding, assembly and finishing. You’ll find Fansteel engineering 
assistance valuable, too. Fansteel engineers are long experienced in the 
fabricating techniques peculiar to tungsten and molybdenum, and are 

well prepared to design parts with the minimum amount 


of metal and lowest fabricating costs. 


Anodes for hydrogen thy- 
ratron electronic tubes. The 
disks are heavy molybde- 
num sheet. The shafts are 
made of tungsten rod. 


If you are a user of 
tungsten and molybde- 
num, consult Fansteel (without obligation) for assistance 


Ye 


~ 


“FANSTEE L in design and most economical fabrication. 
WORLD’S LARGEST — 
- PRODUCER OF | Write for the informative booklet: “FANSTEEL TUNGSTEN AND MOLYBDENUM” 


“2 REFRACTORY 


_~*_ TUNGSTEN & MOLYBDENUM 


22501C 


Tae cee erm Care 
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Advertisement 
New Big Things Are 
Being Done with 
Fansteel Molybdenum 
and Tungsten 


NDUSTRY today is using more 

tungsten and molybdenum than ever 
before in history — even including the 
peak of World War II. The tremendous 
advances made in the electrical and elec- 
tronic arts call for metals which will 
perform and retain their desirable 
properties under conditions of a severity 
never before encountered. 

Tungsten and molybdenum are 
meeting a large number of these needs. 

Recognizing this trend, Fansteel set 
out in 1950 to install facilities for 
doubling production of molybdenum 
and increasing production of tungsten 
by 75 per cent, so that Fansteel has now 
become the nation’s largest producer 
of molybdenum and second largest 
producer of tungsten. 

As this is written, these expanded fa- 
cilities are being operated at full capacity. 

Ten years ago, tungsten and molyb- 
denum were considered difficult to fabri- 
cate, but great progress has been made 
in the development and improvement of 
fabricating techniques, particularly with 
molybdenum. Drawn seamless molyb- 
denum tubing is now available in a wide 
variety of diameters and wall thicknesses. 
Useful parts are made by hot forging 
molybdenum blanks, at substantial econ- 
omies. Molybdenum parts are often 
finished by machining and grinding, 
sometimes to precision dimensions. 

More recently, the inert gas arc 
welding technique has been successfully 
applied to molybdenum. 

The net result of this research in 
fabricating methods is that applica- 
tions considered impossible five years 
ago are now commercial realities. 

Molybdenum and tungsten have valu- 
able properties. Their melting points are 
high; they retain strength and stiffness 
at temperatures far beyond the failure 
points of most nietals. Their electrical 
conductivity is good—even better than 
zinc, yellow brass, iron, nickel and a 
number of other common metals. 

Tungsten is one of the heaviest of all 
metals, and finds important uses where 
density is needed in small space. Fansteel 
77 Metal, principally tungsten, retains 
most of tungsten’s density, but contains 
enough copper and nickel so that it may 
be machined. 

If you are a design or materials en- 
gineer, it may be to your advantage to 
bring yourself up-to-date on tungsten 
and molybdenum. Write, today, for a 


copy of ‘‘Fansteel Tungsten and 
Molybdenum”’. apo 
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Abbott Ball Co., The .. Be reat id 320 
Acme Electric Corp. ; ae nena 312 
Acra Industrial Electric Co. .. 357 
Adams & Westlake Co., The ert date ners 339 
A’G’A, Div. of Elastic Stop Nut _ Corp. 

of America ‘ - 324 
Aircraft-Marine Products, Inc. ; ; 305 
Akron Porcelain Co., The .......... 147, 347 
Alden Products Co. ; 298 
Allegheny Ludlum Steel Cc orp. kL 
Allen-Bradley Co. Dee cos oa aeees 77, 78 
Allis-Chalmers ; aC 239 


Allmetal Screw Products Co. i “Ine. eee 
Aluminum Co. of America 60, 61, 349 
American Brass Co., The, eeeree Brass 


Goods Branch i os aon 
American Electrical Heater Co. ai . 208 
American General Thermostat Corp. .. .. 370 
American Hard Rubber Co. .. ; 292 
American Lava Corp. ... : ie 255 
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American Screw Co. .......... 209 
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Armstrong Cork Co. sia 23, 154 
Arnold Engineering Co., The, Sub. of 

Allegheny Ludlum Steel Corp. ; 396 

Asbestos Textile Div., Raybestos- Manhat- 

SS eee ‘ 185 
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Cannon Eleetric Co. .. 244 
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Central Screw Co. pre oaths oust pide 209 
Centric Clutch Co. .. = 186 
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Chester Cable Corp. 
Chicago Molded Products Corp. oi 
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Dale Products, Inc. ......... gala ssa Ca 
Dano Electric Co., The sire 360 
Daven Co., The veers s See 
Dayton Rogers Manufacturing ‘Co. icv 
Dearborn Glass Co. ... ; eas . 261 
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when timing gives 
you a hard time 


Turn your problem over to the A. W. HAYDON COMPANY — 


past masters at solving the tough ones. 


The know-how of A. W. Haydon Engineers 


is your assurance of prompt, accurate service 


regardless of the intricacies of the problem, 
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Master power drives designed as complete units with component 
parts matching size for size and rating for CUT: offer you considerable 


saving in space and money .. . es- 


pecially in the larger sized units. ones hd 
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So don’t put up with “make-shift” assemblies when you can select 
from Master's broad line, SUN CeIge| units which easily combine to give 
you the RIGHT horsepower, the RIGHT shaft speed, the RIGHT features f 
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ROASTERS 


TYPE R thermostats give clean, positive make and 
break of circuit. Also used in range warming | 
compartments, low-wattage water heaters, 

and electronic devices requiring a high 

degree of temperature control. 
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TYPE S thermostats feature clean, 
positive make and break. 
Electrically independent bimetal 
prevents artificial cycling for 
longer thermostat life. 
Available in adjustable and 
non-adjustable styles . 
precalibrated for 
your product. 
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STEVENS thermostats make appliances 
Red OC 


REFRIGERATORS 


TYPE W thermostats give snap-actio: 
make or break on temperature rise. Use 
widely in butter-warming compartments 
electronic devices, rectifier fans, anc 
apparatus requiring sensitive, precis 
control of high-wattage heater loads 
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PERCOLATORS 


TYPE M thermostats have bimetal disc that gives 
quick make and break in appliance, apparatus 
and electronic applications where close control 
and compactness are essential. Open, hermeti- 
cally sealed, or neoprene-protected styles for 
severe dampness. 


STEVENS 


AS 


Stevens makes the largest line of bimetal thermostats in the 
industry — several hundred styles in all. So even if you have an unusual 
design problem, check with Stevens first. Probably a standard Stevens 
thermostat will fill the bill for specifications, price and delivery —and at 
the same time insure the performance and life of your product. A-6512 
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manufacturing company, imc. mansteo, ono | 
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